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Section 1 

I N T R O D U C T I O N

The scope of Phase I, Task 6.0, covers survey and appraisal of develop
ments in the field of freight car suspension systems that m a y  qualify as 
Type II trucks and be considered for testing during Phase II of the Freight 
Car Truck Design Optimization Project.

M a n y  variations of freight car truck design are appearing in both domestic 
and foreign markets, and it is the purpose of this survey to include ap
praisal of all existing systems that have features which show a potential 
for development and incorporation into an improved suspension system. 
The appraisal will include technical features, feasibility, service experi
ence, availability, and cost factors.

The Type II design can embody new concepts that utilize current wheel 
sets, journal bearing assemblies, and braking arrangements compatible 
with current air brake systems. Car coupler height is to be maintained; 
however, car body supports other than centerplates can be employed. 
Appraisal is based on features that will provide good ride qualities in a 
rail car used to carry lading which is sensitive to dama g e  or used under 
operating conditions that require a higher level of performance than con
ventional freight car trucks.
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Certain improvements to Type I trucks that have a potential for upgrading 
performance to the extent that they could be considered in the Type II 
category are also considered in this survey and appraisal.
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Section 2

USINES E M I L E  H E N R I C O T  T R U C K

2.1 T E C H N I C A L

The development of this truck design was started in Belgium about 1970 by 
Usines Emile Henricot in an attempt to both improve performance and 
reduce cost. A  photograph of the assembled truck is shown in Figure 2-1.

The three-piece truck, as illustrated in Figure 2-2, is m a d e  up of two 
cast-steel side frames and a cast-steel bolster. Dual-rate, load-carrying 
springs are located between bolster and side frames. It has a conventional 
center plate, but is equipped with spring-loaded side bearings. Snubbing is 
accomplished by spring-loaded friction devices involving levers that link 
coil springs to pads bearing on the column guides of the side frames.

The unique feature of the design is an elastic connection between side 
frames and axles. This is accomplished by using a circumferential 
"axle box" which has two rings of an elastomer between it and the side 
frame, and separated by a central rib integral with the side frame as 
illustrated in Figure 2-3.

Steel-to-steel contact is eliminated and a certain amount of restrained 
flexibility is assured as well as a m eans of damping out of some of the 
high-frequency vibrations. The elastomer rings, after being clamped
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tightly between the axle box, the side frame, and the pedestal cap provide 
a rigidity between side frames and the axles that holds; the truck in tr a m 
and prevents parallelogramming. See Figure 2-4.

The outside and inside contours of the rubber rings are eccentric. This 
allows accurate adjustment of the wheel base during fitup by rotating the 
rings to the angle required as shown in Figure 2-5. The connection does 
not require machining of the side frames.

The elastic elements are properly aligned to adjust the wheel base at the 
initial assembly, and it is not necessary to agaiu m a k e  this adjustment 
during wheel changes, etc., as only the pedestal caps are removed, and 
the adapters remain secured to the side frame.

The manufacturer makes the following claims for the design;

' e A  significant reduction in wheel wear
• ' Increased bearing life
• A  decrease in noise level
• A  reduction in track maintenance

2.2 . F E A S I B I L I T Y

The manufacturer states that numerous tests have been run, both in the 
laboratory and in service, that show the device prevents parallelogram.- 
ming and provides the advantages claimed. Their research has been 
completed by study of a mathematical model and by simulation on a digi
tal computer that supports the other test data.

Success of this concept depends entirely on the elastomer and the m a n u 
facturer states, "Some precautions are naturally to be taken as to the
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elastomer quality." N o  doubt, the composition and manufacturing tech
nique of the elastomer is highly critical.

There is no provision for controlled lateral motion, and the "axle box" 
clamped to the bearing through the elastomer rings effectively eliminates 
any appreciable lateral motion between the axle and side frame.

2.3 S E R V I C E  E X P E R I E N C E

The ti'uck is known as the "Eurospeed" bogie in Europe and was designed 
for speeds over 120 km/hr. It has had limited service in the C o m m o n  

Market countries and is being promoted for sale in the "developing coun
tries." There have been 14 car sets of the trucks in service from two to 
five years and 86 car sets for about one year. The truck has not been 
m a s s  produced.

2.4 A V A I L A B I L I T Y

Usines Emile Henricot is a steel foundry that has specialized in railroad 
equipment for m a n y  years. They manufacture and sell freight car trucks 
as well as other railroad equipment throughout the world. Their special
ized equipment is also manufactured in other countries under a licensing 
agreement. They claim to m a k e  numerous "after sale" contacts with 
customers and m a k e  engineering followups to enable them to know how 
their equipment performs in service.

2.5 C O S T  F A C T O R S

Cost factors are not available. However, design of the truck is such that 
costs (when manufactured in volume) should be little m o r e  than a conven
tional three-piece truck.
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S e c t i o n  3

B U C K E Y E  E L A S T O  C U S H I O N  T R U C K

3 . 1  T E C H N I C A L  , .

T h e  d e v e l o p m e n t  o f  t h i s  c o n c e p t  b y  B u c k e y e  S t e e l  C a s t i n g s  C o .  o f  

C o l u m b u s ,  O h i o  b e g a n  i n  1 9 6 4  a n d  w a s  f i r s t  t e s t e d  o n  t h e  Q u e b e c  C a r t i e r  

R a i l r o a d  i n  A p r i l  o f  1 9 6 8 .

T h e  c o n c e p t  c o n s i s t s  o f  a  c o n v e n t i o n a l  t h r e e - p i e c e  t r u c k  m a d e  u p  o f  c a s t -  

s t e e l  b o l s t e r  a n d  s i d e  f r a m e s ,  w i t h  t h e  s i d e  f r a m e s  m o d i f i e d  t o  a l l o w  

a p p l i c a t i o n  o f  a n  e l a s t o m e r  p a d  b e t w e e n  t h e  r o l l e r  b e a r i n g  a d a p t e r  a n d  t o p  

o f  t h e  s i d e  f r a m e  p e d e s t a l  o p e n i n g .  I t  h a s  A A R  n o m i n a l  t r u c k  d e s i g n  

d i m e n s i o n s ,  s t a n d a r d  w h e e l s  a n d  a x l e s ,  s t a n d a r d  b e a r i n g s  a n d  a d a p t e r s ,  

c o n v e n t i o n a l  f r i c t i o n  s t a b i l i z i n g  s y s t e m  w i t h  s t a n d a r d  p a r t s ,  a n d  c o n v e n 

t i o n a l  b r a k e s .  A  p h o t o g r a p h  o f  t h e  a s s e m b l e d  t r u c k  i s  s h o w n  i n  F i g u r e  3 - 1 .

P u r p o s e  o f  t h e  e l a s t o m e r  p a d  i s  t o  p r o v i d e  f o r  l a t e r a l  m o t i o n  b e t w e e n  t h e  

• a x l e  a n d  s i d e  f r a m e , ;  t h e r e b y  r e d u c i n g  l a t e r a l  f o r c e s  a t  t h e  r a i l  a n d  t h e  

c a r  b o d y .  T h e  m a n u f a c t u r e r  c o n s i d e r s  i t  " c o n t r o l l e d "  l a t e r a l  m o t i o n  

b e c a u s e  o f  t h e  f o r c e  r e q u i r e d  t o  d i s t o r t  t h e  p a d  i n  s h e a r  a n d  i t s  c o n s e 

q u e n t  r e s t o r i n g  f o r c e .  T h e  d e s i g n  p r o v i d e s  f o r  1  i n .  t o t a l  l a t e r a l  m o v e -  

m e n t  o f  t h e  a x l e  o n  7 0 - t o n  t r u c k s  a n d  3 / 4  i n .  o n  1 0 0 - t o n  t r u c k s .  A n  

e l a s t o m e r  p a d  i s  s h o w n  i n  F i g u r e  3 - 2 .
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T h e  m a n u f a c t u r e r  m a k e s  t h e  f o l l o w i n g  c l a i m s  f o r  t h e  d e v i c e :

•  R e d u c e s  w h e e l  f l a n g e  t o  r a i l  l a t e r a l  i m p a c t

•  R e d u c e s  w h e e l  t o  r a i l  v e r t i c a l  i m p a c t  f o r c e s

•  I m p r o v e s  c u r v e  n e g o t i a b i l i t y

•  R e d u c e s  t e n d e n c y  f o r  " r o c k  a n d  r o l l "

•  R e d u c e s  w h e e l  f l a n g e  w e a r

3 . 2  F E A S I B I L I T Y

T h e  t r u c k s  h a v e  b e e n  s e r v i c e  t e s t e d  f o r  t h e  p a s t  s i x  y e a r s  i n  n u m e r o u s  

t y p e s  o f  s e r v i c e  w i t h  n o  a d v e r s e  e f f e c t s  a s  f a r  a s  s a f e t y  i s  c o n c e r n e d .  

T h e y  h a v e  b e e n  p e r f o r m a n c e  t e s t e d  b y  v a r i o u s  r a i l r o a d s  w i t h  r e g a r d  t o  

t r u c k  h u n t i n g  a s  w e l l  a s  f o r  t h e i r  e f f e c t  o n  w h e e l - r a i l  l a t e r a l  a n d  v e r t i c a l  

l o a d  r e a c t i o n s  .  - F o l l o w i n g  a r e  s o m e  o f  t h e  r o a d s  t h a t  h a v e  r u n  t e s t s  o n  

t h e  d e v i c e :

^  i Q u e b e c  C a r t i e r  R a i l r o a d

•  B e s s e m e i r r & c  L a k e  E r i e

v  •  B u r l i n g t o n  N o r t h e r n

•  S e a b o a r d  C o a s t  L i n e

•  U n i o n  P a c i f i c

•  T r a i l e r  T r a i n

T h e s e  t e s t s  g e n e r a l l y  i n d i c a t e  t h a t  t h e  d e v i c e  d o e s  h a v e  a n  a p p r e c i a b l e  

e f f e c t  b n  l a t e r a l  f o r c e s  a n d  s o m e  e f f e c t  o n  t r u c k  h u n t i n g .  A s  f p n g  a s  t h e  

b o n d s  b e t w e e n  t h e  e l a s t o m e r  a n d  t h e  t o p  a n d  b o t t o m  p l a t e s  a r e  n o t  b r o k e n ,  

t h e  p a d s  w i l l  r e m a i n  s e r v i c e a b l e .  I t  i s  e s t i m a t e d  f r o m  s e r v i c e  t e s t i n g  

t h a t  l i f e  o f  t h e  p a d s  i s  b e t w e e n  3 0 0 , 0 0 0  a n d  4 0 0 , 0 0 0  m i l e s ,  d e p e n d i n g  

u p o n  t h e  t y p e  o f  s e r v i c e .
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A p p r o x i m a t e l y  1 , 1 0 0  c a r  s e s t p  a r e  i n  s e r v i c e ,  p r a c t i c a l l y  a l l  1 0 0 - t o n - c a p a c i t y  

t r u c k s - ;  B e s s e m e r  &  L a k e  E r i e ,  B u r l i n g t o n  N o r t h e r n ,  a n d  T r a i l e r  T r a i n  

a r e  u s i n g  t h e  d e v i c e  i n  s e r v i c e  q u a n t i t i e s .  I n  F e b r u a r y ,  1 9 7 4 ,  t w o  B u r l i n g t o n  

N o r t h e r n  c a r s  w e r e  i n s p e c t e d  a f t e r  a p p r o x i m a t e l y  2 7 5 , 0 0 0  m i l e s .  W e a r  i n  

p e d e s t a l  l e g s ,  p e d e s t a l  r o o f s ,  b o l s t e r  c e n t e r  p l a t e s ,  b o d y  c e n t e r  p l a t e s ,  a n d  

r o l l e r  b e a r i n g  a d a p t e r s  w a s  n o t e d  a n d  c o m p a r e d  t o  c o m p a n i o n  c a r s  w i t h  

s t a n d a r d  t r u c k s .  T h e  E l a s t o - C u s h i o n  t r u c k s  w e r e  B a r b e r  S - 2  m o d e l s  a n d  t h e  

s t a n d a r d  t r u c k s  w e r e  A S F  A - 3  m o d e l s .

3 . 3  ’ S E R V I C E ,E X P E R I E N C E  .

T h i s  i n s p e c t i o n  i n d i c a t e d  t h a t  t h e  f o l l o w i n g  t r e n d s  s e e m  t o  b e  a p p e a r i n g ;

9 W e a r  i n  t h e  p e d e s t a l  l e g s ,  b o t h  i n b o a r d  a n d  o u t b o a r d ,  i s  t h e  

s a m e  i n  t h e  E l a s t o - C u s h i o n  t r u c k s  a s  i n  s t a n d a r d  t r u c k s  o f  

t h e  s a m e  d e s i g n .

•  W e a r  o n  t h e  t r u c k  c e n t e r  p l a t e s  a n d  b o d y  c e n t e r  p l a t e s  i s  a l s o  

a b o u t  t h e  s a m e  a s  w i t h  s t a n d a r d  t r u c k s  o f  t h e  s a m e  

d e s i g n .

•  W h e e l  l i f e  a n d  r o l l e r  b e a r i n g  a d a p t e r  l i f e  s e e r r i :  t o  b e  c o n s i d e r a 

b l y  i m p r o v e d  f o r  t h e  E l a s t o - C u s h i o n  t r u c k s .

•  B o l s t e r  g i b  w e a r  i s  a b o u t  t h e  s a m e  o n  b o t h  t r u c k s .

•  T h e  E l a s t o - C u s h i o n  p a d s . a f f o r d  a  f l a t  s u r f a c e  t o  b e a r  a g a i n s t  

t h e  p e d e s t a l  r o o f  a n d  s e e m  t o  e l i m i n a t e  p e d e s t a l  r o o f  w e a r .

T h e y  a l s o  m i n i m i z e  w e a r  o n  t o p  o f  t h e  r o l l e r  b e a r i n g  a d a p t e r s .

•  E l a s t o m e r  p a d s  s h o w  s o m e  w e a r ,  b u t  a r e  s t i l l  i n  s e r v i c e a b l e  

c o n d i t i o n  a t  2 7 5 , 0 0 0  m i l e s .

3 . 4  A V A I L A B I L I T Y

A l l  t r u c k  p a r t s  e x c e p t  t h e  e l a s t o m e r  p a d s  a n d  t h e  s i d e  f r a m e s  a r e  c o n 

v e n t i o n a l  d e s i g n  a n d  s h o u l d  h e  a v a i l a b l e  f r o m  p r e s e n t  s o u r c e s .  C o m p o s i 

t i o n  a n d  m a n u f a c t u r i n g  t e c h n i q u e s  a r e ,  n o  d o u b t ,  c r i t i c a l  o n  t h e  e l a s t o m e r  

p a d s .  I n  a d d i t i o n ,  t h e  t r u c k  c o n c e p t  i s  p a t e n t e d ;  h o w e v e r ,  t h e r e  s h o u l d  b e  

n o  p r o b l e m  w i t h  a v a i l a b i l i t y .
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3 . 5

T h e  a p p r o x i m a t e  f i r s t  c o s t  d i f f e r e n t i a l  f o r  E l a s t o  C u s h i o n  t r u c k s  c o m * -  

p a r e d  t o  s t a n d a r d . t r u c k s  i s  $ 4 5 0  p e r  c a r  s e t .  T h e  e l a s t o m e r  p a d s  a d d  

a n o t h e r  i t e m  o f  m a i n t e n a n c e ;  h o w e v e r ,  r e d u c t i o n  i n  w h e e l  w e a r  a n d  

a d a p t e r  w e a r  s h o u l d  b e  o f f s e t t i n g ,  a n d  i t  i s  e s t i m a t e d  t h a t  t h e r e  w i l l  b e  

l i t t l e  d i f f e r e n c e  i n  m a i n t e n a n c e  c o s t s  i n  t h e  r e m a i n i n g  t r u c k  p a r t s .

’ C O S T  F A C T O R S
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S e c t i o n  4

S U M I T O M O  T R U C K

4 . 1  T E C H N I C A L

A s  a  r e s u l t  o f  a n  e x t e n s i v e  i n v e s t i g a t i o n  c o n d u c t e d  b y  t h e  J a p a n e s e  

N a t i o n a l  R a i l w a y  i n  1 9 7 0  o n  p e r f o r m a n c e  o f  t h e  c o n v e n t i o n a l  f r e i g h t  c a r  

t r u c k  u s e d  i n . t h e  U n i t e d  S t a t e s ,  t h e  S u m i t o m o  M e t a l  I n d u s t r i e s  o f  O s a k a ,  

J a p a n  d e v e l o p e d  a  p r o p o s a l  f o r  t h e i r  c o n c e p t  o f  a  T y p e  I I  t r u c k .  T h i s  

p r o p o s a l  w a s  s u b m i t t e d  t o  S o u t h e r n  P a c i f i c  T r a n s p o r t a t i o n  C o m p a n y  i n  

J u l y  o f  1 9 7 3 .  ;  , -

T h e  m o s t  s i g n i f i c a n t  f e a t u r e  o f  t h e i r  p r o p o s a l  i s  t h a t  i t  u t i l i z e s  a n  a i r  

s p r i n g  i n  a  s e c o n d a r y  s p r i n g  a r r a n g e m e n t .  F i g u r e  4 - 1  s h o w s  p h o t o g r a p h s  

o f  t r u c k s  u s e d  o n  o n e  o f  t h e i r  e l e c t r i c  r a i l w a y s  w h i c h  d e p i c t s  a  " S u m i r i d e "  

a i r  s p r i n g  o f  a  s i m i l a r  t y p e  t o  t h a t  p r o p o s e d .  T h e  S u m i t o m o  f r e i g h t  c a r  

t r u c k  c o n c e p t ,  h o w e v e r ,  u s e s  t h e  a i r  s p r i n g  b e t w e e n  t h e  b o l s t e r  a n d  s i d e  

f r a m e  w i t h  a  s o m e w h a t  c o n v e n t i o n a l  s i d e  b e a r i n g  l o c a t e d  o n  c e n t e r  l i n e  o f  

b o l s t e r  a n d  c e n t e r  l i n e  o f  t r u c k  s i d e  f r a m e s .  W e i g h t  o f  t h e  c a r  i s  c a r r i e d  

t h r o u g h  a  c e n t e r  p l a t e  i n  a  c o n v e n t i o n a l  m a n n e r .  A  d i a g r a m  o f  t h e  S u m i 

r i d e  a i r  s p r i n g  i s  s h o w n  i n  F i g u r e  4 - 2 . . .

P r i m a r y  s p r i n g i n g  c o n s i s t s  o f  c o i l  s p r i n g s  o v e r  e a c h  a x l e  b o x  w i t h  p r e c o m -  

p r e s s e d  e l a s t o m e r  p a d s  o n  b o t h  s i d e s  o f  t h e  b o x .
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Wheels, axles, and roller bearings are A A R  standard for use in the United 
States. Wheel base is 6 feet 6 inches and the transverse distance between 
center line of journals, coil springs, air springs, side bearings, and side 
frames is also 6 feet 6 inches. Estimated weight of the two trucks is 
23,400 lb. The proposal is based on a 70-ton, nominal-capacity truck. 
Truck arrangement is shown in Figure 4-3.

The complete truck frame consists of two side frames and a cross tie.
The side frames are fabricated type, integrated with the pedestal, and 
having seats for air spring and cross tie as well as brackets for lateral 
damper and brake guide. The cross tie connects both side frames tightly 
to maintain squareness of the truck, but is flexible in torsion to prevent 
the tendency of uneven loading on the wheels. The design contemplates 
fabricated side frames, but they could be mass produced in cast steel.
The bolster is fabricated type, but can also be of cast steel. It is de
signed with seats for center plates and side bearings as well as brackets 
for an antiroll device, lateral damper, lateral bumpers, bolster anchors, 
and leveling valves. Internal spaces at both ends of the bolster are util
ized for auxiliary air reservoirs for the air springs. A n  elastomer stop 
is provided in the air spring so that in the event of air pressure failure, 
the weight is still supported (with m i n i m u m  cushioning).

A n  antiroll device is provided consisting of two sets of torsional springs 
in parallel with the secondary (air) springs. Calculations indicate that 
natural frequency of the rolling tendency is increased by a factor of 2 by 
the antiroll device.

T w o  leveling valves are installed in each truck between the bolster and 
side frame in parallel with the air springs that automatically regulate the 
variations of height caused by increase or decrease of the load, thereby 
maintaining constant height of the air spring at all times. The leveling
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v a l v e  i s  d e s i g n e d  t o  b e  r e l a t i v e l y  i n s e n s i t i v e  t o  d y n a m i c  c h a n g e  o f  l o a d  d u e  

t o  e x t e r n a l  f a c t o r s . ,

A  p r e s  s u r e - b a l a n c i n g  v a l v e  i s  f i t t e d  b e t w e e n  t h e  a u x i l i a r y  a i r  r e s e r v o i r s  

o f  t h e  l e f t  a n d  r i g h t  a i r  s p r i n g s  i n  o r d e r  t o  e q u a l i z e  t h e  i n t e r n a l  a i r  p r e s 

s u r e s  w i t h i n  a  s e t  v a l u e  s o  t h a t  t h e  c a r  b o d y  w i l l  n o t  l i s t  e x c e s s i v e l y  

s h o u l d  o n e  a i r  s p r i n g  l o s e  p r e s s u r e .

A n  a i r  s u p p l y  f o r  t h e  a i r  s p r i n g s  w i l l  b e  a  s i g n i f i c a n t  p r o b l e m  i n  t h i s  

d e s i g n  a n d  i t  i s  c o n t e m p l a t e d  t h a t  i n  t h e  e v e n t  t h a t  t e s t  r u n s  a r e  m a d e ,  

t h e  t e s t  c a r  w o u l d  b e  c l o s e  t o  t h e  l o c o m o t i v e  a n d  a i r  c o u l d  b e  s u p p l i e d  

f r o m  t h e  b r a k e  s y s t e m .  S u m i t o m o  c o n t e m p l a t e s  a n  e l e c t r i c - d r i v e n ,  a i r  

c o m p r e s s o r  m o u n t e d  o n  e a c h  c a r  a s  a n  a i r  s u p p l y  f o r  f u t u r e  a p p l i c a t i o n s  

i n  r e g u l a r  s e r v i c e .

T h e  b r a k e  s y s t e m  i s  r e a s o n a b l y  c o n v e n t i o n a l ,  u t i l i z i n g  a  t r u c k - m o u n t e d  

b r a k e .  T h e  s y s t e m  i s  m o d i f i e d  i n  o r d e r  t o  a l l o w  f o r  d e f l e c t i o n  o f  t h e  

p r i m a r y  s p r i n g i n g  b y  p r o v i d i n g  f o r  t h e  b r a k e  s h o e  h e a d  t o  r o t a t e  a r o u n d  

t h e  b r a k e  b e a m  s o  t h a t . t h e  s h o e  c a n  f a c e  t h e  w h e e l  t r e a d .  E x c e s s i v e  

r o t a t i o n  i s  p r e v e n t e d  b y  a  s p r i n g  p l a c e d  b e t w e e n  t h e  s h o e  h e a d  a n d  b r a k e  

h e a m .  B r a k e  b e a m s  a r e  c a r r i e d  b y  t h e  s i d e  f r a m e s  i n  g u i d e  s l o t s  i n  a  

c o n v e n t i o n a l  m a n n e r .

T h e  d e s i g n  a l s o  p r o v i d e s  f o r  d i s k  b r a k e s  a s  a n  a l t e r n a t e .  I n  t h i s ' a r r a n g e 

m e n t ,  t h e  b r a k e  d i s k s  a r e  i n s t a l l e d  t h r o u g h  a  h u b  m o u n t e d  b n  t h e  a x l e  a n d  

t h e  b r a k e  c y l i n d e r s  a r e  a  d i a p h r a g m  t y p e .

4 . 2  F E A S I B I L I T Y

T h e  d e s i g n  a p p e a r s  t o  b e  m e c h a n i c a l l y  f e a s i b l e  a s  m o s t  f e a t u r e s  h a v e  b e e n  

u s e d  o r  t e s t e d  s e p a r a t e l y  i n  o t h e r  t r u c k  a p p l i c a t i o n s .  T h e  a i r  s p r i n g  h a s  

b e e n  u s e d  i n  J a p a n  a n d  e l s e w h e r e  o n  p a s s e n g e r  c a r  a p p l i c a t i o n s  w i t h
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s u c c e s s ;  h o w e v e r ,  f e a s i b i l i t y  o f  i t s  u s e  i n  g e n e r a l  f r e i g h t  c a r  s e r v i c e  i n  

t h e  U n i t e d  S t a t e s  i s  o p e n  t o  q u e s t i o n .  M a k i n g  a n  a i r  s u p p l y  a v a i l a b l e  f o r  

t h e  a i r  s p r i n g  w o u l d  s e e m  u n d u l y  c o m p l i c a t e d  a n d  c o s t l y  f o r  f r e i g h t  

s e r v i c e .

4 . 3  S E R V I C E  E X P E R I E N C E

-  ̂«

T h e r e  h a s  b e e n  c o n s i d e r a b l e  s e r v i c e  e x p e r i e n c e  o n  t h e  " S u m i r i d e "  a i r

s p r i n g  a s  w e l l  a s  o t h e r  f e a t u r e s  o f  t h e  d e s i g n  i n  J a p a n  o n  p a s s e n g e r  c a r s ;

h o w e v e r  , ,  t h i s  i s  a  " d e s i g n  p r o p o s a l "  a n d  h a s  n o  s e r v i c e  e x p e r i e n c e .

4 . 4  A V A I L A B I L I T Y

A i r  s p r i n g s  a r e  a v a i l a b l e  i n .  J a p a n  a s  w e l l  a s  d o m e s t i c a l l y ,  a n d  t h e r e  i s  

n o t h i n g  a b o u t  t h e  r e m a i n i n g  p a r t s  o f  t h e  d e s i g n  t h a t  c o u l d  p o t  b e  m a n u 

f a c t u r e d  w i t h  c o n v e n t i o n a l  t o o l i n g  n o w  a v a i l a b l e .  T e s t  t r u c k s  w o u l d  b e  

c u s t o m - m a d e  a s  p a r t s  o t h e r  t h a n  w h e e l s ,  a x l e s ,  r o l l e r  b e a r i n g s ,  a n d  a i r  

S p r i n g s  a r e  n o t  a v a i l a b l e  i n  t h e  c o n f i g u r a t i o n  r e q u i r e d .

4 . 5  C O S T  F A C T O R S

S u m i t o m o  M e t a l  I n d u s t r i e s  h a s  q u o t e d  S o u t h e r n  P a c i f i c  T r a n s p o r t a t i o n  • 

C o m p a n y  ( S P T C o . )  a  f i g u r e  o f  $ 9 2 , 0 0 0  f o r  d e v e l o p m e n t  o f  t h i s  c o n c e p t .  

T h i s  i n c l u d e s  d i e s > m o l d s ,  e t c . ;  c o s t  o f  d e s i g n ;  c o s t  o f  t e s t i n g  a t  

S u m i t o m o  a n d  J a p a n e s e  N a t i o n a l  R a i l w a y s  ( J N R ) ;  a n d  d e l i v e r y  o f  t w o  t r u c k  

s e t s  f o r  t e s t i n g  i n  t h e  U n i t e d  S t a t e s .  A n  e s t i m a t e d  c o s t  o f  t h e  t r u c k  i n  

p r o d u c t i o n  h a s  n o t  b e e n  f u r n i s h e d ;  h o w e v e r ,  i t  a p p e a r s  t h a t  t h e  c o s t  w o u l d  

h e  a t  a p p r o x i m a t e l y  t h e  s a m e  l e v e l  a s  t h e  s o - c a l l e d  " e x p r e s s "  t r u c k s  i n  

t h e  U n i t e d  S t a t e s .

v
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S e c t i o n  5

A M E R I C A N  S T E E L  F O U N D R I E S  T - l l  S U S P E N S I O N  S Y S T E M

5 . 1  T E C H N I C A L

T h e  A S F  T - l l  S u s p e n s i o n  S y s t e m  i s  o f f e r e d  i n  1 0 0 - t o n  c a p a c i t y  o n l y  a n d  w a s  

d e v e l o p e d  t o  p r o v i d e  a  g r e a t e r  r e s e r v e  c a p a c i t y  i n  t h e  s u s p e n s i o n ,  c o n t r o l  

t r u c k  h u n t i n g  a n d  m i n i m i z e  t h e  . r o c k  a n d  r o l l  p r o b l e m  w i t h  h i g h - c e n t e r  o f  

g r a v i t y  h o p p e r  c a r s .  I t  i s  a  t h r e e - p i e c e  a r r a n g e m e n t  w i t h  c a s t - s t e e l  s i d e  

f r a m e s  a n d  b o l s t e r .  W h e e l s ,  a x l e s ,  b e a r i n g s ,  a d a p t e r s ,  b r a k e  r i g g i n g ,  e t c . ,  

a r e  c o n v e n t i o n a l .  S n u b b i n g  e l e m e n t s  a r e  s p e c i a l  a n d  a h  i n t e g r a l  p a r t  o f  t h e  : 

i m p r o v e d  s u s p e n s i o n .  L a y o u t  o f  t h e  s y s t e m  i s  s h o w n  i n  F i g u r e  5 - 1  a n d  t h e  

a s s e m b l y  i n  F i g u r e  5 - 2 .

T h e  m a j o r  f e a t u r e s  i n  t h e  s y s t e m  a r e  t h a t  i t  i s  e q u i p p e d  y d t h  " S i m p l e x "  c o n 

s t a n t - c o n t a c t  s i d e  b e a r i n g s  a n d  l o n g e r  t r a v e l  s p r i n g s .  I n  a d d i t i o n ,  i t  h a s  

i m p r o v e d  s n u b b i n g  a c t i o n ,  p e d e s t a l  l i n e r s ,  m o r e  p o s i t i v e  s e c u r e m e n t  o f  

f r i c t i o n  p l a t e s ,  a n d  1 6 - i n c h  d i a m e t e r  c e n t e r  p l a t e .

T h e  S i m p l e x  s i d e  b e a r i n g  i s  d e s i g n e d  t o  h e l p  c o n t r o l  v e r t i c a l  m o t i o n  a t  t h e  

s i d e  b e a r i n g  a n d  r e d u c e  " r o c k  a n d  r o l l , "  a s  w e l l  a s  p r o v i d e  c o n s t a n t  c o n t a c t  

f o r  a  d a m p i n g  a c t i o n  a s  a  d e t e r r e n t  t o  u n s t a b l e  h u n t i n g .  , T h e  " S i m p l e x  s i d e  

b e a r i n g  i s  m a d e  f o r  a p p l i c a t i o n  t o  t h e  t r u c k  b o l s t e r . i n  p l a c e  o f  a  c o n v e n t i o n a l  

d o u b l e  r o l l e r  s i d e  b e a r i n g .  I t  i s  d e s i g n e d  t o  u s e  t h e  w o r k i n g . p a r t s  o f  t w o  

S i m p l e x  s n u b b e r s  o f  t h e  t y p e  t h a t  w e r e  u s e d  s u c c e s s f u l l y  f o r  m a n y  y e a r s  i n  t h e



s p r i n g  c l u s t e r  * o f  c o n v e n t i o n a l  t r u c k s  b e f o r e  b u i l t - i n  s n u b b i n g  d e v i c e s  c a m e  

i n t o  g e n e r a l  u s e .  T h e  s i d e  b e a m i n g  i s  s h o w n  i n  F i g u r e  5 - 3 .

R o c k  c o n t r o l  i s  o b t a i n e d  b y  d i s s i p a t i n g - t h e  k i n e t i c  e n e r g y  o f  t h e  b o d y  r o c k i n g  

o n  t h e  t r u c k  b o l s t e r  c e n t e r  p l a t e  a n d  b y  c u s h i o n i n g  t h e  m o t i o n  o f  t h e  b o d y  

t o  p r e v e n t  h e a v y  i m p a c t  b l o w s  w h i c h  p r o m o t e  w h e e l  l i f t  a n d  s t r u c t u r a l  d a m a g e  

W i t h  a  s n u b b i n g  a c t i o n  a t  t h e  s i d e  b e a r i n g ,  n o r m a l  a c t i o n  o f  t h e  t r u c k  s p r i n g s  

a n d  s n u b b i n g  e l e m e n t s  i s  n o t  a f f e c t e d ,  p e r m i t t i n g  t h e  m a i n  t r u c k  s u s p e n s i o n  

t o  b e t t e r  p e r f o r m  i t s  i n t e n d e d  f u n c t i o n  o f  p r o v i d i n g  a n  a c c e p t a b l e  v e r t i c a l  r i d e

T h e  s n u b b i n g  u n i t  m a i n t a i n s  c o n t a c t  w i t h  t h e  b o d y  s i d e ,  b e a r i n g  a t  a l l  t i m e s  

a n d  w h e n  t h e  b o d y  r o c k s  t o  o n e  s i d e ,  t h e  u n i t  o n  t h a t  s i d e  i s  c o m p r e s s e d  

a g a i n s t  f r i c t i o n  s n u b b i n g  w h i l e  t h e  u n i t  o n  t h e  o t h e r  s i d e  e x t e n d s  t o  f o l l o w  t h e  

b o d y  s i d e  b e a r i n g .  A t  t h e  e x t r e m e  r o c k  c o n d i t i o n ,  t h e  b o d y  s t o p s  m o v i n g  a n d  

r e v e r s e s  d i r e c t i o n .  A t  t h a t  t i m e ,  t h e m n i t  o n  t h e  f a r  s i d e  b e g i n s  t o  b e  c o m 

p r e s s e d  a g a i n s t  f r i c t i o n  s n u b b i n g  a s  t h e  b o d y  r o c k s  t o w a r d  i t  a n d  t h e  u n i t  

w h i c h  h a s  b e e n  c o m p r e s s e d  b e g i n s  t o  e x t e n d  f o l l o w i n g  i t s  b o d y  S i d e  b e a r i n g .  

T h i s  s e q u e n c e  o f  a l t e r n a t e  c o m p r e s s i o n  a n d  e x t e n s i o n  c o n t i n u e s  a s  l o n g  a s  

t h e  b o d y  i s  r o c k i n g ,  w i t h  k i n e t i c  e n e r g y  b e i n g  d i s s i p a t e d  w i t h  e a c h  s t r o k e  b y  

f r i c t i o n  e l e m e n t s  i n  t h e  s i d e  b e a r i n g s .  T h e  r o c k  c o n t r o l  a c t i o n  s e q u e n c e  i s  

s h o w n  i n  F i g u r e  5 - 4  a n d  a  t y p i c a l  l o a d  d e f l e c t i o n  c u r v e  i n  F i g u r e  5 - 5 .  .

T h e  o r i g i n a l  l o n g e r  t r a v e l  s p r i n g s  ( 4 - 5 / 1 6  i n c h )  w e r e  d e s i g n e d  a n d  t e s t e d ,  f o r  

i d e n t i f i e d  r e s e r v e  e n e r g y  r e q u i r e m e n t s  a n d  t h e s e  c h a r a c t e r i s t i c s . h a v e  b e e n  

i n c o r p o r a t e d  i n  t h e  n e w  A A R  D - 7  s p r i n g .  T h e  p r e s e n t  g e n e r a t i o n  o f  T - l l  

s u s p e n s i o n s  w i l l  u s e  t h e  D - 7  s p r i n g .  T h e  b e n e f i t s  o f  t h e  i n c r e a s e d  a b i l i t y  

t o  a b s o r b  e n e r g y  w i t h i n  t h e  s u s p e n s i o n  s y s t e m  a r e  t h e  e l i m i n a t i o n ,  o r  a t  

x e a s t  a  r e d a c t i o n ,  o f  t h e  n u m b e r  o f  o v e r s o l i d  s p r i n g  e x c u r s i o n s  a n d  a  r e d u c  

t i o n  i n  t h e  n u m b e r ,  a s  w e l l  a s  m a g n i t u d e ,  o f  v e r t i c a l  a c c e l e r a t i o n s ,  C o u p l e r  

h e i g h t  r a n g e  f r o m  a  l i g h t  t o  l o a d e d  c a r ,  a s  c o m p a r e d  t o  c o n v e n t i o n a l  t r u c k s  

w i t h  D - 5  s p r i n g s ,  i n c r e a s e s  a p p r o x i m a t e l y  1 / 4  i n c h .
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d a m p i n g ,  a l s o  p r o v i d e s  a  r o t a t i o n a l  r e s t r a i n i n g  f o r c e  d e s i g n e d  t o  c o n t r o l  

e x c e s s i v e  t r u c k  s w i v e l .  T h i s  r e d u c t i o n  o f  s w i v e l  o r  h u n t i n g  r e s u l t s  i n  a  

c o n s e q u e n t  r e d u c t i o n  o f  h a r s h  c o n t a c t  b e t w e e n  w h e e l  f l a n g e s  a n d  t h e  r a i l  

a n d  a n  i m p r o v e m e n t  i n  t h e  l a t e r a l  r i d e .  T h i s ,  i n  t u r n ,  r e d u c e s  f l a n g e  

w e a r  a n d  d e c r e a s e s  d e r a i l m e n t  t e n d e n c i e s .  M a n u f a c t u r e r ' s  t e s t s  i n d i c a t e  

a  v e r t i c a l  r i d e  i m p r o v e m e n t  w i t h  a  l o a d e d  c a r  o f  1 5 0  p e r c e n t  a n d  a  l a t e r a l  

r i d e  i m p r o v e m e n t  o f  3 0 0  p e r c e n t  w i t h  a n  e m p t y  c a r .

T h e  m a n u f a c t u r e r  c l a i m s  t h e  f o l l o w i n g  a d v a n t a g e s  f o r  t h e  T - l l  S u s p e n s i o n  

S y s t e m :  ,

, . U . e s s  d a m a g e  t o  l a d i n g  ^

, •  . . L o n g e r  c a r  b o d y  l i f e  

. •  - . L e s s  w e a r  o n  a l l  t r u c k  p a r t s  

, , R e d u c e d  d a m a g e  t o  t r a c k

5 . 2  F E A S I B I L I T Y

N u m e r o u s  t e s t s  w e r e  r u n , u s i n g  t h e  A S F  t e s t  t r a i n , o n  v a r i o u s  r a i l r o a d s  a n d  

a t  t h e  G r o u n d  T r a n s p o r t a t i o n  T e s t  C e n t e r  i n  P u e b l o  a n d  i t  h a s  d e m o n s t r a t e d  

n o  u n s t a b l e  c h a r a c t e r i s t i c s .  I t  i s  a l s o  a p p r o v e d  b y  t h e  A A R  f o r  a p p l i c a t i o n  

t o  s e n s i t i v e  c a r s  t o  c o n t r o l  " r o c k  a n d  r o l l . "  T h e r e  i s  n o t h i n g  u n c o n v e n t i o n a l  

o r  u n t r i e d  a b o u t  t h i s  a p p r o a c h  a n d  i t  i s  e n t i r e l y  f e a s i b l e .

5 . 3  S E R V I C E  E X P E R I E N C E

T h e r e  h a s  b e e n  e x t e n s i v e  t e s t i n g  o f  t h i s  d e s i g n  a n d  a s  o f  N o v e m b e r  1 9 7 4 ,  

t h e r e  w e r e  a p p r o x i m a t e l y  2 , 0 0 0  c a r  s e t s  i n  s e r v i c e .  A S F  S e r v i c e  E n g i n e e r 

i n g  p e o p l e  h a v e  a  c o n t i n u i n g  i n s p e c t i o n  p r o g r a m  o f  t h e  T - l l  s y s t e m s  i n  

s e r v i c e  t o  d e v e l o p  a  h i s t o r y .  T h e s e  o b s e r v a t i o n s ,  t o g e t h e r  w i t h  c u s t o m e r

Use o f ,the Simplex cohstant-eontact side bearing, in addition to vertical
e
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r e p o r t s ,  i n d i c a t e  n o t h i n g  o f  a n  a d v e r s e  n a t u r e  d e v e l o p i n g  t o  d a t e .  W h e e l  

i n s p e c t i o n s  a r e  b e i n g  c o n d u c t e d  a t  p e r i o d i c  i n t e r v a l s ,  b u t  t i m e  i n  s e r v i c e  

h a s  n o t  a l l o w e d  f o r  d e v e l o p m e n t  o f  p o s i t i v e  d a t a .  C a r  a n d  t r u c k  s t a b i l i t y  

s e e m  t o  h a v e  b e e n  a c c o m p l i s h e d  i n  s e r v i c e  a n d  p r e d i c t e d  i m p r o v e d  l i f e  o f  

c o m p o n e n t s  s e e m s  a c c u r a t e  b a s e d  o n  e a r l y  d a t a .

5 . 4  A V A I L A B I L I T Y

T h e  s y s t e m  w a s  d e v e l o p e d  a n d  i s  m a n u f a c t u r e d  b y  A m e r i c a n  S t e e l  F o u n d r i e s  

a n d  t h e  m a j o r  p a r t s  a r e  c a s t  s t e e l .  T h e r e  s h o u l d  b e  n o  p r o b l e m  i n  o b t a i n i n g  

s p e c i a l  i t e m s  s u c h  a s  t h e  S i m p l e x  s i d e  b e a r i n g  f r o m  A S F .

5 . 5  C O S T  F A C T O R S

T h e  s y s t e m  a s  d e s c r i b e d  h e r e i n  h a s  a  p r e s e n t  f i r s t  c o s t  2 3  p e r c e n t  h i g h e r  

t h a n  c o n v e n t i o n a l  t r u c k s  h a v i n g  3 - 1 1 / 1 6  i n c h  s p r i n g  t r a v e l .  A S F  a l s o  o f f e r s  

t h e  b a s i c  t r u c k  d e s i g n  ( 4 - 1 / 4  i n c h  s p r i n g  t r a v e l  a n d  t h e  T - l l  s n u b b i n g  e l e m e n t s )  

w i t h  o p t i o n s  a s  t o  a d d e d  d e v i c e s  a t  1 - 1 / 2  p e r c e n t  o v e r  t h e i r  c o n v e n t i o n a l  t r u c k s .

O n e  o f  t h e  m a j o r  d e s i g n  c r i t e r i a  f o r  t h i s  c o n c e p t  w a s  t o  p r o v i d e  i m p r o v e d  

c o m p o n e n t  l i f e  a n d  t h e y  h a v e  p r o v i d e d  a  1 6 - i n c h  d i a m e t e r  c e n t e r  p l a t e  w i t h  

i m p r o v e d  r i m  d e s i g n ,  i m p r o v e d  a p p l i c a t i o n  o f  f r i c t i o n  p l a t e s ,  p e d e s t a l  l i n e r s ,  

a n d  i m p r o v e d  c a s t - s t e e l , f r i c t i o n  s h o e s ,  a l l  o f  w h i c h  s h o u l d  r e s u l t  i n  r e d u c e d  

m a i n t e n a n c e  c o s t s .  I n  a d d i t i o n ,  i m p r o v e d  p e r f o r m a n c e ,  s u c h  a s  r e d u c e d  

h u n t i n g ,  e t c .  ,  s h o u l d  r e s u l t  i n  a  c o r r e s p o n d i n g  r e d u c t i o n  i n  w h e e l  w e a r  a n d  

g e n e r a l  t r u c k  a n d  c a r  b o d y  d e t e r i o r a t i o n ,  w h i c h  w o u l d  b e  r e f l e c t e d  i n  r e d u c e d  

m a i n t e n a n c e  c o s t .
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January 16,1979

: • V'. Mr.Brian T. Scales.? ; ' -•
'?/?.’ ■ 7 . J.-P*"Devine MFC.- C o . - ?  ' •- >'■' ' ' : • ; 5‘. '

■' 100 Forty-Ninth Street . : 'r - • " ..
H A.V.R.R. ■■■ ■' ; . ' ' ■ : C; - v - %

Pittsburgh', PA.: 15201 . ' • '/ .; : - ■ . -  yV;- \ v  >. ‘ \-7 . \ 7

? ' Dear Mr. Scales: - v.-.-. ''1 - , •• • . •. /■ 7 -V.; 7;.>

-? Per our latest conversation, I have .’enclosed herafith. the material. ’ • , ~
?, • 1 hyie Laboratories used in the last TDOP? In-Progress.-Review last ;
. : month, Ihave also; instructed ':them that your n a ^  be added to the; - , ?
i ..,, mailing list of filttire .meetings . 6f such nature* r ‘

.v^Your; exteSftents .an d/si4^.tlQS^'Qii"t^e TDOP v : ■
v v'ciatedi:?^; ? -;o . v - '  /..■/ ’ - ’ . 7 7 v ; . 7 .  •. -■? ?7

'I

N; Tsai

Enclosures

cc: RRD-1, w / o . encl. .......
. Idd)-11, . Reading File w/p ■ encl.ul. *

RRD-11, Official File ( ) . w/o encl.
. ’ V'NTSAI:#:!«D-n:l-16-79'. ■.*

r\/ \
V '
v..

- \ ' - - • i • .. ’



OFFICE OF RESEARCH A N D  DEVELOPMENT . .

January 22* 1979

Mr. JaekBiehsel •'
Truck Experiment Manager 
Director, of Mechanical Services ; 
Burlington Northern ; . .
178 East 5tb Street
St. Paul, M N  55101 L ,
Dear Mr. Bichsel: ;

and a brief comparison of TDQP/FAST measurements for yourjeview. Of particular^

By copy of this letter I vjduld like MrV;S^Giiim tosupply comments also. : Wd hope , . -

both* T D O B  and FAST programs. ' ■ f ^

, Sincerely^'

V /  -:r - kTsai'

Enclosure V.

ce: S. Guins, TTC/AAR w/enelosure 
;• G* Bakken, Wyle w/o; enclosure X

P.01ekS2yk,RHD^lw/o enclosure v '
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Section 6

C A N A D I A N  PACIFIC - H Y D R A U L I C  I N T E R B O G I F  C O U P L I N G  D E V I C E

6.1 T E C H N I C A L

In 1972, Canadian Pacific initiated a study to assess methods to alleviate 
accelerated wheel flange wear (65,000-70, 000 miles of wheel life) being 
experienced on their "bathtub" unit train coal cars.

They decided to test a "hydraulic interbogie coupling device" of .Swiss 
manufacture, designed to interconnect two rigid trucks on the same car in 
such a manner as to align the trucks more effectively on curves. The 
purpose of this device was to reduce wheel flange and fail wear by lower
ing the flange forces and reducing the striking angle (angle of attack) dur

ing curve negotiation. This hydraulic interbogie connector is similar in 
concept to the mechanical interbogie connectors in use on m a n y  European 
locomotives. If the concept proved to be successful, it was envisaged 
that it could be used in special applications, provided it could'be econom
ically justified. ;

This steering device was designed for use with rigidized (stabilized) trucks 
that would not "parallelogram": therefore, before embarking on a test of 
the Swiss device, it was necessary for Canadian Pacific to develop an 
effective and safe method of stabilizing conventional trucks to hold them 
rigidly in tram.
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They developed two designs of the same general type stab ilizer. One was 

called the "Saddle Plate S tab ilizer," shown in Figure 6 -1 , and the other 
was the "Gusset Plate S tabilizer," shown in Figure 6 -2 . In order to 
assess  whether these stabilizers w ere safe to operate in general se rv ice , 

it was decided that, prior to releasing the cars equipped with the stabiliz
ing units fo r  the extended period n ecessary  to evaluate wheel wear and 
maintenance requirem ents, tests would be conducted under controlled 

conditions.

Extensive tests w ere made on the two stabilizers during February and 

M arch of 1972 while in place tinder the "A " end of two of their "bathtub" 
coal ca rs . It was noted that neither o f the stabilizer designs made the 
truck fram e com pletely rig id , as would be the case with a one-p iece  fram e 

truck; how ever, the "Gusset P late" design proved to-be m ore effective in 

improving truck stiffness. Following a test sequence, which consisted of 
static testing and a series of instrumented road tests , the trucks equipped 
with the stabilizers were perm itted to enter unrestricted se rv ice .

6 .2  FEASIBILITY

In A pril and May of 1974, Canadian P acific  undertook a series  of tests to , 

determine the, effectiveness of the Swiss hydraulic interbogie, coupling 
. device, a schem atic .diagram of which is  shown in Figure 6 -3 .

Two fu lly-laden, 100-ton-capacity  coal ca rs , equipped with hydraulic 
interbogie coupling devices and. side fram e stabilizers, w ere tested at the 

Canadian P acific  yard in M ontreal on a 5-degree curve to determ ine the 
effectiveness of the interconnector in reducing lateral fo rce  levels and 
angle of attack. The two cars w ere tested with both the inter bogie cou 
pling and stabilizers working, with the interbogie coupling working a lone, 
with the side fram e stabilizers working alone, and with both devices 
inactive. , . ■
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Lateral force measurements were made using Canadian National Research 
Department's instrumented base plates. Two base plates were installed on 
the outer rail of the test curve and one on the inner rail as shown in Figure
6-4. The base plates are designed for measuring both lateral and vertical 
tie-plate forces, but only lateral forces were analyzed in this test series.

Results of these tests were contradictory to what was expected, as lateral 
forces were higher with the stabilizer and interbogie coupling activated 
than without. Test data indicated that the device was apparently ineffec
tive in reducing lateral curving loads as measured by the base plates. It 
was also noted that with profiled worn wheel sets on one car, there was a 
reduction of lateral curving forces as compared to tests on the same car 
with new A A R  contoured wheels. The test consisted of 20 runs encompas
sing a speed range of 5 to 15 mph.

It was decided, in view of the inconclusive performance of the device in 
reducing lateral force levels during curve negotiations, that further test
ing should be undertaken. A  road test was conducted to determine if the 
hydraulic system was functioning as designed, and also to determine the 
force levels in the mechanical linkages joining the side frames of each 

truck.

6.3 S E R V I C E  E X P E R I E N C E

Other than in the test runs referred to in Paragraph 6.2, and transfer of 
the cars from Calgary to Montreal for evaluation, there has been no 
service experience.

6.4 A V A I L A B I L I T Y

There is nothing about the device that would not be available or could not 
be produced commercially. Should it prove sufficiently successful, there 
should be no problem with availability.
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6.5 • G O S T  F A C T O R S

A s the hydraulic interbogie coupling device has only been produced as an 
experimental unit for  two test ca rs , no figures are available on production 
co sts . Limited operating experience with tHe interbogie equipment indi
cates that maintenance requirem ents would be appreciable.
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1 Hydraulic Cylinder.
7 Pressure Accumulator.
8 Non- return valve,

11 Dead Travel Valve.
13 Changeover Cock - Serie- parol lei .
14 Spring Plunger (force restriction device).
15 Safety Valve.
16 Shut-off Cock.
17 Self sealing Coupling. 4,

1

(Patent applied for)
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Section 7

7.1 . T E C H N I C A L

The truck under development by A m c a r  Division of A G F  Industries is of 

cf||^qa#ed eqpstrx^jt^endplae
;■$qr ̂pnpnpf acirurie,, as w;ell as an attempt: %  reduce w  eight and c o st . It "a® 
-made up of hyp side frapnes W # #  holster with -a secondary spring group 
in a s omewha.t conventional arrangement, but, in addition , has a tie 
between the side frames and is equipped with'hydraulic snubbers. The 
truck arrangement is shown in Figures 7-1 and 7-2.

There is a flat rectangulpr plkte 4m # bopigopta*! J*ps4|ifcgi$i ,|hat ties fhe two , 
side frames together designed to hold the truck frame rigid while provid
ing additional equalization by allowing the side frames to rotate relative 
to each other. It is anticipated that holding the truck rigidly in tram will 
materially reduce unstable hunting, thereby reducing wear within the 
truck and car as well as to the track.

The pads directly over the side frames shown in Figure 6-1 carry all the 
vertical load of the car , giving a wide base which assists in better roll 
control. The sliding surfaces between the car and the truck are of 
specially developed materials designed to give a low and essentially 
constant coefficient of friction. The truck is pivoted on a conventional
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body center platemating with the truck center plate, which does not trans

mit vertical loads.

The springs are conventional A A R  springs arranged to provide a two-step 
spring rate. W h e n  the car is unloaded or lightly loaded, more, than nor
mal spring travel is permitted which allows the four-point suspension to 
accommodate twisted track.

The journal bearings are mounted in half-rubber journal sleeves which 
provide an elastomer primary suspension that filters high frequency input 
which means that shock loads are materially reduced to both side fr&rixe 
and track.

The snubbers shown in Figure 7-1 are hydraulic shock absorbers selected 
because- they are high-production units of reasonable cost.

7.2: FEASIBILITY

T w o  car sets of prototype trucks have been built and an initial test pro
gram is being run by A C F  which they expect to complete by mid-1975.
To date, the tests show a successful performance with noticeable,improve

ment in: rock and roll With reduced wheel lift. Tests were performed1,under
\ ■: . . ... . .. center-flow covered hopper cars.

Original tests showed m o r e  friction at the sliding surface between the 
truck bearing surface and the car than desired; however) new materials 
developed for this interface have minimized the problem.

The approach appears to be feasible both from manufacturing and per
formance standpoints. Design features requiring field testing include 
the bearing surface between truck and carbody, the hydraulic snubbers, 
the elastomer pads at the journals; as Well as the welded1 construction.
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7.3 ' S E R V I C E  E X P E R I E N C E

Other than the tests referred to in Paragraph 7.2, there has been no ser 
vice experience with the truck.

7.4 A V A I L A B I L I T Y

The design is a proprietary development by A m c a r  Division of A C F  
Industries in St. Charles, Mo. , and would be available from them.

7.5 C O S T  F A C T O R S

It is the aim of A C F  in this development that the truck be competitive 
with standard trucks in first cost with substantially less maintenance 
costs. The hydraulic snubbers are the same units used on some loco
motives and transit cars and experience indicates good reliability. The 
fact that they are high-production units should result in low replacement 
cost. Most parts which might require replacement are standard. 
Improved tracking characteristics would result in reduced truck and 
wheel wear as well as track wear.
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FIGURE 7-2
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Section 8

, : N A T I O N A L  S W I N G  M O T I O N  T R U C K

8.1 T E C H N I C A L ; ;

The "Swing Motion" truck developed by National Castings Division of Midland- 
Ross Corporation is m a d e  up of two cast-steel side frames and a cast-steel 
truck bolster arranged in a conventional m a n n e r  . It has standard wheels, 
axles, roller bearings, roller bearing adapters, truck center plates, and side 
bearings. Arrangement of the Swing Motion truck is shown in Figures 8-1 and 8-2

The truck is held in tram and prevented from "parallelogramming" by incorpo
rating a transom connecting the two side frames through special rocker seats 
and their mating longitudinally spaced rocker bearings. By  virtue of this design, 
the vertical load carried by the truck, with the frictional resistance against

. i j .

rotation, augmented by shape of the rocker bearings, resists unsquaring to. a 
considerable degree, but does not'completely "rigidize" the truck to the s a m e  
extent as would a one-piece frame. Arrangement of the rocker seat is shown in 
Figure 8-3. ’%’•//

The transom connecting the two side frames serves a dual purpose, the major 
one being to provide for controlled lateral motion., This is accomplished by 
the transom connecting the two side frames (and supporting the load springs) 
having a rocker connection with the side frames through the aforementioned
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rocker bearings. A  rocker connection is also provided between the roller 
bearing adapters and the side frames by the use of special pedestal rocker 
seats. This arrangement permits the side frames to swing laterally in 
•unison as pendulums or "swing hangers." Swinging of the side frames is

\
stopped by contact between the side frame tension m e m b e r  and underside of 
the rocker seat. The clearance between these stops permits a 3° side frame 
swing to each side from the center. The resistance to lateral motion is de 
pendent on the weight of the car (with its lading) and is "controlled" by the 
natural tendency of this heavy pendulum to return to bottom dead center. A n  
additional 5/8-inch lateral motion to each side (resulting m  a total of 1-1/4 
inches) is obtained by lateral deflection of the load springs. This principle of 
obtaining controlled lateral motion is illustrated in Figure 8-4.

The feature for control of "rock and roll" is illustrated in Figure 8-5. It is 
accomplished by eliminating conventional gibs on the truck bolster aiid pro
viding lateral stops between the bolster and the transom at the height of the 
side frame spring seat. A s  indicated in the illustration, reducing the over
turning m o m e n t  of the truck produces a natural control for minimizing car 
roll without special anti-roll devices.

The truck is provided with "two-stage," long-travel, load springs. The dual 
rate is accomplished by utilizing shorter inner coil springs, which are held in 
place by special hold-down cups and springs on the top of the inner coils. This 
principle is illustrated in Figure 8-6.

The manufacturer m a k e s  the following claims for this development:

• Eliminates unstable truck hunting
• Provides controlled lateral motion to minimize lateral shocks
• Minimizes "rock and roll" with consequent possibility of derailment
• M a k e s  significant reduction in lading damage
• Makes significant reduction in center plate wear and allows 

elimination of hardened wear liners
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, • , Makes; significant reduction in wheel and rail wear
• ; Provides a. "soft" ride, for light loads and adequate spring 

capacity for heavy loads

8°. 2 FEASIBILITY

A  number of railroads have run tests on the National Swing Motion truck, 
and considerable data are available on its performance.

In 1968, high-speed road tests were run on the Santa Fe to obtain data on 
performance of the Swing Motion truck as compared to conventional trucks.
Test results show that the truck was stable with no evidence of unstable 
lateral hunting up to speeds of 93 m p h  which w a s  the m a x i m u m  speed obtained. 
Conventional trucks in the test were unstable at speeds over 55 m p h .  The 
lateral ride quality of,the car equipped with Swing Motion trucks was superior 
to the lateral ride of a car equipped with conventional freight car trucks. The 
vertical ride of a light car equipped with Swing Motion trucks having the two- 
stage load springs w a s  considerably improved over conventional trucks; however, 
with fully loaded cars, the vertical ride w a s  about the same.

In 1968 and 1969, tests were m a d e  by the A A R  (oh L & N  track) of the roll 
characteristics of the Swing Motion truck. These tests indicated the truck 
to be satisfactory under roll conditions and considerably superior to conven
tional trucks. These tests are covered by AAR'Test Report LT199.

A  joint road test was run in January 1971 by Pacific Fruit Express Co. ,
Southern Pacific Transportation Co. , and Union Pacific Railroad. This test 
was made on refrigerator cars and test data indicated a considerably improved 
ride for the National truck oyer conventional trucks. Three car sets of 
National Swing Motion trucks were placed in service under P F E  refrigerator 
cars in August of 1970 for a continuing service test.
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In D e c e m b e r  of 1974 and January of 1975, two of the test trucks under the 
P F E  cars were routed into National Castings Division's Technical Center 
in Cleveland, Ohio where they were completely disassembled and all parts 
inspected. Results of this, inspection are detailed in the National Technical 
Center report of July 8, 1975. The cars had accumulated an average of
215,000 miles at the time of inspection and were in good condition with 
minimal wear. Projection of the wear rate indicates that mileage before 
repair or replacement of parts will be required should be between 450,000 
and 500,000 miles for items such as bolster ends, center plates, sid,e frame 
columns, etc., and between 600,000 and 700,000 miles for wheels.

In May. of 1971, a joint road test was run by the Southern Pacific and Union 
Pacific between Las Vegas, Nevada and Y e r m o ,  California to determine the 
cause of a n u m b e r  of single-axle derailments and to establish the reason for 
unstable ride characteristics of empty bulkhead flat cars.

T h e  empty flat cars tested with conventional trucks showed unstable hunting 
at speeds of 50 m p h .  At speeds above 60 mph, the unstable hunting produced ■ 
accelerations of sufficient magnitude to explain the single-axle, derailments. 
The-National Swing Motion truck was tested and ho unstable lateral truck 
hunting was observed up to speeds of 77 mph..

R o a d  and service tests that were reviewed s e e m  to confirm the manufacturer's 
claims and the truck design is considered feasible and operational.

8.3 S E R V I C E  E X P E R I E N C E

There are 460 car sets of 70-ton-capacity National Swing Motion trucks in ’ 
service under box, hopper, auto rack, flat, and refrigerator cars. The test 
trucks applied under the P F E  refrigerator cars in 1970 have n o w  accumulated 
over 200,000 miles with no service problems experienced to date.
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There are 200 car sets of 100-ton-capacity trucks in service applied to 
Union Pacific high roof box cars and bulkhead flat cars; however, these 
applications were recent and no service experience is yet available.

8.4 A V A I L A B I L I T Y

The Swing Motion truck is a proprietary item manufactured by National 
Castings Division of Midland-Ross Corporation in Sharon, Pennsylvania, 
and. is available from them.

8.5 C O S T  F A C T O R S

First cost of the Swing Motion truck is approximately $2, 500 per car set 
higher for the 70-ton version and $2,600 per car set higher for the 100-ton 
version than that of conventional trucks.

W e a r  patterns observed to date indicate that maintenance costs will be 
considerably less. Wheel wear is reduced appreciably and other wearing 
parts of the trucks, such as center plates, show m u c h  less wear than 
conventional trucks. Manufacturer's estimates indicate a saying of $9,000' ' , ; t
in one million miles.
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NOTE:
LOAD SPRING GROUP-4̂' TRAVEL 6-OUTER COH. SPR'NGs - 48451 4--INNER COIL SPRINGS - 46460 £-WEDIJE SPRINGS - 46446 4-MOLD DOWN SPRINGS - 46450 4- FRICTION WEDGES - 46446 2-SIDE FRAME -46440I-BOLSTER -48445 .1- TRANSOM -484474-6*11 STANDARD ADAPTERS2- ROCKER SEATS - 464444-ROCKER SEAT BEARING*-46443 4-PEDESTAL ROCKER SEATS - 48441 4-FfUCnON WEAR PLATES - 49442 1*0. L. F. BRACKET . - 37847I*VERTICAL RING WFARUNER -43262 4-SPTOW6 CUPS .46449

PER SPR'G GROUP

* PER TRUCK

PER SPRfc. GROUP

6x11 SWING M O T I O N  T R U C K  
G E N E R A L  A R R A N G E M E N T

VAR. CONTROL 8 LONG TRAVEL SPRINGS

F I G U R E  8-2
A R R A N G E M E N T  - N A T I O N A L  S W I N G  M O T I O N
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S W I N G  M O T I O N  T R U C K  
R O C K E R  S E A T  A R R A N G E M E N T
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Schematic Diagram of Rolling Cars

When a car rocks, lateral forces are trans
mitted through the bolster gibs to the side 
frame columns. The distance from the line o: 
lateral force to the center of rotation times 
the lateral force equals the overturning m o 
ment of the truck. This overturning moment 
can cause wheel lifting and derailment.

On the Swing Motion truck the lateral stops are 
lowered. The lateral forces are transmitted from 
the bolster bracket to the transom and to the side 
frame through the spring seat. This reduces the 
distance to the center of rotation and thus reduces 
the overturning moment. Wheel lifting and derail
ment are minimized.
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Section 9

U N I O N  I N T E R N A T I O N A L E  D E S  .CH E M I N S  D E  F E R  Y-25 T R U C K S

9.1 T E C H N I C A L

T h e  Union Internationale des Chemins de Fer (International Union of 
Railways) with headquarters in Paris has developed a "family" of freight 
car trucks (bogies) designated as the Y-25 series. The major manufac
turer of these trucks is the Societe Franco-Beige de Materiel de Chemins 
de Fer w h o  supply European railroads with five different types of the 
Y-25 truck. They also supply various types of special trucks and other 
railroad freight equipment.

The Y - 2 5 C  type truck has been in service since 1965 and is designated 
for "S" speed which is 100 km/hr. It is the m o s t  widely used Y -25 truck 
in service; however, the Y-25Cs, which is a later version, is the only 
standard truck that has been fully approved by U.I.C. for "S" service..
Th e  Y - 2 5 C  is shown in Figure 9-1 and the Y-25Cs in Figure 9-2.

Th e  truck is a fabricated type with bolster, side frames, and end ties, 
welded into a one-piece rigid frame. It has a primary spring system with 
friction snubbers at each axle box which are load sensitive. The truck has 
conventional brake be a m s  and levers and is rigged for clasp brakes. It is

i ‘ i
fitted with rigid friction side bearings located on the bolster immediately 
inboard of the side frames.



The truck has roller bearing axle boxes (217 x 130 m m  journals) mounted 
at the side frame pedestal in a conventional manner for a primary spring 
arrangement. It is held rigidly in tram by nature of the rigid truck frame 
There is no provision for controlled lateral motion.

9.2 F E A S IBILITY

The Y-25 series trucks have been in service in Europe since 1965 and are 
used extensively on European railroads. Tests run by U.I.C. indicate 
that the truck is stable and operates safely up to 120 km/hr. B.esults 
indicate a significant improvement in ride quality, particularly in the 
lateral plane,over the conventional three-piece design freight car truck.

The design is feasible and performance should be comparable to any 
similar rigid frame truck with a primary spring arrangement.

9.3 . S E R V I C E  E X P E R I E N C E

Over 60,000 car sets of the Y-25 design have been placed in service since 
1965, and the manufacturer claims an entirely satisfactory performance.

9.4 A V A I L A B I L I T Y

A n  Americanized version of the Y-25 truck would be available from 
European manufacturers; however, there is nothing about the design that 
would preclude its being m a s s  produced in the United States should this 
become desirable.

9.5 C O S T  F A C T O R S

Precise cost figures, as compared to conventional design trucks in the 
United States, are not available, but while it is considered a " p r e m i u m  
high-speed truck," there is nothing about the design that would indicate 
an excessively high first cost.
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Th e  manufacturer's statement on'maintenance cost is "our trucks are only 
checked every five years/' and that such costs are "appreciably reduced." 
Unstable hunting should be reduced by the rigid frame design with a cor
responding reduction in wheel wear as well as wear on other truck parts.
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Section 10

G L O U C E S T E R  G P S -25 T R U C K

10.1 T E C H N I C A L

In the late 1960's, the British Railways Board advised all truck m a n u 
facturers in England that because of excessive track damage and wear 
on conventional three-piece trucks, consideration must be given to the 
design of a primary suspension truck. British Railways subsequently 
made it mandatory (1971) that all types of freight vehicles having gross 
laden weights of 90 and 100 (UK) tons be equipped with rigid frame, 
primary suspension type trucks.

The major manufacturer of this design truck in England is Gloucester 
Railway Carriage and Wagon Co. They have designated their design as 
the "GPS-25" truck for "Gloucester Primary Suspension" with 25-ton 
axle load capacity. Truck arrangement for use on British Rails is shown 
in Figure 10-1.

The design consists of a one-piece, all welded "H" frame, with either a 
two or a three-stage primary suspension, load-sensitive friction snubbers, 
a "hemispherical" center plate, and resilient side bearings. It can be
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fitted with either conventional inside brake beams, clasp brake or 
disk brakes, as desired. Gloucester has investigated a cast-steel 
design; however, to date only a fabricated version has been m a n u 
factured. The truck frame is a box section, fabricated from steel 
plate . It consists of two side frames and a bolster built as a rigid "Hu
frame designed to withstand all loads without the use of end transoms.

• . . . . . .

Designers worked closely with the British Welding Institute to ensure
that correct welding design and techniques were used. A  photograph
of the truck for British Rail (utilizing clasp brakes) is. shown in Figure 10-2 .

Friction snubbers are arranged on the outboard side of the axle box and 
consist of an incline-plane pot/cap device which, in turn, forces a - 
friction pad against the friction surface of a saddle casting. The device 
is load sensitive by reason of the incline-plane pot/ cap being fitted as a 
support cap for the outboard springs. The snubber arrangement is shown 
in Figure 10-3. The axle box and spring arrangement is shown in Figure 10-4

10.2 FEASIBILITY

In 1971, a ride test was conducted on the fabricated version by the Chief 
Engineer, Traction and Rolling Stock Department of the British Railways 
Board. This testis covered by their report No. T-189, dated August 1971.

The conclusions ofthis report indicated that the GPS-25 rigid frame truck 
has overcome the main disadvantages of the three-piece design by producing 
a satisfactory ride at high speeds in conjunction with a low rotational re
sistance and therefore renders the GPS design more suitable for high speed 
freight service. Although only tested at 70 mph, the trend of the ride index 
curves indicated that with suitably matched suspension characteristics the 
riding properties will be satisfactory for vehicles running at speeds up to
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75 mph. The low rotational resistance obtained without detriment to 
lateral riding properties should insure low flange wear and improve 
safety from derailment on slow speed curves. It was further concluded 
that the test tank car, fitted with G P S -25 trucks, was acceptable in 
terms of riding properties, rotational resistance and torsional stiffness 
characteristics for operation on British Rail Lines at speeds up to 
100 km/hr empty or loaded.

British Railways Research Department made a "Static and Service Stress 
Measurement and Fatigue Assessment" on the fabricated prototype in 
1971. These tests are covered by their Research Department's report of 
February 1972.

The measured stresses confirmed the calculated design stresses in most 
places where the loading was relatively simple; however, design calculations 
did not predict the influence of the major structural discontinuity at the 
side frame-bolster connection. Critical weld details in this area were 
subjected to a "fatigue damage estimate procedure" which predicted 
inadequate service life. Modifications to improve the expected service 
life at these areas beyond 2. million miles were suggested and adopted.
After modification, the design was considered to be adequate.

A  70-ton-capacity, Americanized version of the G P S -25 truck was tested 
extensively by Trailer Train in 1974. They examined the c o m 
parative ride qualities of several trucks as opposed to conventional 
three-piece freight car trucks. These tests were made on a 70-ton-capacity 
container car. Truck arrangement of this version is shown in Figure 10-5 
and application to the Trailer Train car is shown in Figure 10-6.

Levels of lateral car body acceleration at each end, car body lateral 
translation, and car body yaw were all reduced with the G P S -25 truck.
It was observed that wheel-set motion is quite different from trucks that

10-3



provide for lateral movement. ;; On the G P S -25 truck wheel sets were 
virtually motionless in the lateral direction in relation to the car.body.
This was attributed to the resilient side bearing's tendency to restrain 
motion of the truck frame in the lateral plane rather than to basic design.- 
Results of these tests indicated that the GPS-25 truck was stable and 
gave an acceptable ride performance. Overall performance was considera
bly improved over conventional trucks.

The G P S -25 truck is similar in design to the UIC Y-25 truck used in 
France, so, considering the experience in Great Britain, Europe and the 
United States, the design appears to be entirely feasible.

10.3 SERVICE E X P E R I E N C E

There are about 150 car sets of GPS-25 trucks operating on British rail
roads under all types of freight cars. The first of these cars was placed 
in service in 1971 and to date no problems have developed.

10.4 AVAILABILITY

Gloucester Railway Carriage and Wagon Co. has a licensing arrangement 
with Buckeye Steel Castings of Columbus, Ohio, and an Americanized 
version of the truck m a y  be available from them. The test trucks used by 
Trailer Train will probably be available for test in the T D O P  program, 
if desired.

10.5 C O S T  F A C T O R S

Little information is available on costs as compared to conventional design 
trucks in the United States, but while it is considered a premium truck there 
is nothing about the design that would indicate an excessively high first cost.
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The British estimate that first cost of the G P S -25 truck is 27 percent higher 
than their conventional three-piece truck.

The rigid frame design and resilient side bearings should materially 
reduce unstable hunting, thereby reducing wheel wear and lowering 
general truck maintenance costs .
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Section 11

S Y M I N G T O N  X L  T R U C K S

11.1 T E C H N I C A L

The Symington X L  truck was first produced by the Symington W a y n e  
Corporation in 1946 in a 50-ton capacity, solid bearing design. In 
1965, they started producing the 70-ton capacity, roller bearing 
version known as the X L - 70.

The truck is m a d e  up of two cast-steel side frames connected by a 
cast-steel bolster arranged in a conventional manner. It has a primary 
spring arrangement using separate journal housings , each with 
supporting coil springs and friction elements. Arrangement of the 
X L - 7 0  truck is shown in Figures 11-1 and 11-2.

The journal housings are provided with side brackets which mount two 
long travel coil springs that support the pedestal-type side frames as 
shown in Figure 11-3. The legs of the pedestal jaws of the side frames 
provide recessed channel walls. The inside vertical walls are provided 
with hardened wear plates, and an expanding-type friction arrangement 
is carried against the side of each journal box. A  horizontal section of 
this arrangement is shown in Figure 11-4.
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The friction arrangement is constrained to m o v e  vertically with the 
box, but is free to m o v e  laterally. The friction springs within the 
snubber shoes expand these shoes against the angled walls of the 
pedestal jaw wear plates. The pressure between the friction shoes 
and the pedestal wear plates, with resulting friction, controls vertical 
movement. The effect of the slope of the angled sides of the jaw is to 
create a force component acting between the face of the friction shoes 
and the liners on the sides of the box. This component is lower than 
the pressure against the sides of the pedestal jaw liners and is suffi
cient to give some control of lateral movement, but does not delay 
restoration of the journal box to its normal position laterally. The 
arrangement provides 1-1/4-inch total lateral motion and gives a 
measure of control laterally as well as effective vertical snubbing.

The truck is held in tram by a locking arrangement between the side 
frames and bolster and is maintained within a small variation by a close 
fit between bolster end flanges over the center m e m b e r  of the side frame. 
This locking arrangement is shown in Figure 11-5.

The side frames can function as equalizers by being free to rock fore 
and aft in relation to the bolster to maintain equal deflection of all 
pedestal springs regardless of track irregularities. The rocking of the 
bolster on the side frame m e m b e r  is permitted by providing a large 
radius on the end of the bolster where it contacts the side frames.

The trucks are designed for standard hanger type brake b e a m s  and 
usually provided with conventional roller side bearings. Assembly and 
disassembly is reasonably simple and is performed essentially the same 
as conventional freight car trucks.
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11.2 FEASIBILITY

After considerable testing by Symington Wayne during the design period, 
the first "XL" trucks were placed in service in 1946 and 135 sets of 
50-ton-capacity trucks were put in service from 1947 through 1963. A  
survey conducted in 1963 indicated that of the 135 sets, 133 remained
in service. The trucks were applied to various types of cars: box,

\

gondola, stock, baggage express, and refrigerator express.

The P F E  Company's express refrigerator cars equipped with these trucks 
in 1948 were later downgraded to general freight service and continued 
in use for the remaining life of the cars. The trucks were then trans- 
ferred to newer cars and kept in service for several additional years.
If is estimated that these trucks accumulated in excess of one million 
miles and maintenance costs were confined mostly to wheels > bearings, 
and brake parts.

Based on success’of the original 50-ton-capacity truck, the X L - 70 truck 
was introduced in 1965. Ten car sets were applied to mechanical re
frigerator cars and in 1966 thirty-five car sets applied to Flexi-Van 
piggyback flat cars (for container mail movement) used in head-end, 
high-speed service. Also, ten car sets were applied to Southern Pacific 
Auto Rack cars in the 515000 series between M a y  and October of 1970.

These applications have proven this approach to be an entirely feasible 
and a stable design.

11.3 S E R V I C E  E X P E R I E N C E

The ten car sets applied to mechanical refrigerator cars were released 
for service in M a y  1965 as part of Pacific Fruit Express Company's test 
program to.evaluate various types of improved trucks for perishable
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servifce. Results of this test showed that ride qualities were considerably 
better than conventional trucks and the service test has shown that the 
trucks are (with the exception of wheels) essentially "maintenance free" 
as compared to conventional freight car trucks. The ten car sets remain 
in service under refrigerator cars and are available for inspection. They 
have now accumulated approximately 500,000 miles.

. Two of the car sets that were applied to the Southern Pacific Auto Rack
cars in 1970 were carefully measured prior to application and in March
of 1974 a complete truck inspection was conducted on SP  515081 at Southern

*
Pacific Sacramento shop. This inspection included a complete teardown, 
with detail measurement of both trucks, and it indicated a projection of 
between 400,000 and 500,000 miles before any maintenance would be 
required due to wear. This test is covered by Dresser Transportation 
Division's report TE-1970-2, dated March 1974.

There have been 135 car sets of 50-ton capacity and 511 car sets of 70-ton 
capacity trucks applied and service experience has shown them to be safe 
and comparatively trouble free.

11.4 AVAILABILITY

The truck is manufactured by the Dresser Transportation Equipment t 

Division of Dresser Industries, Inc.,of Depew, New York and has, in the 
past, been available from them. The XL-70 truck is currently not available, 
however, because of tooling changes required to produce it in their Depew 
foundry. It was last produced in Canada for the C N R  container vehicles. 
Dresser does have one car set that could be made available for test purposes.

11.5 C OST F A C T O R S

First cost of the X L  trucks has, in the past, been about double that of 
conventional freight car trucks and this differential would probably continue
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unless it could be manufactured in very high volume. The heavy castings 
would need to be made obtainable from all manufacturers of cast-steel 
side frames and bolsters.

Precise maintenance costs are not available; however , service experience 
has indicated that, with normal maintenance, the trucks will last for 
the life of the car and that maintenance costs would be markedly reduced 
below those of conventional freight car trucks. Indirect related costs, 
such as time out of service for repairs, lading damage, rail wear, derail
ments, etc. , would also be reduced.

More precise maintenance cost figures could be obtained by making a 
study of wear rates on a few of ttie trucks xmder the P F E  refrigerator 
cars or the SP Auto Rack cars as compared to conventional trucks under 
cars of the same vintage and service experience.
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FIGURE I I -1

S Y M I N G T O N  X L - 70 T R U C K
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Section 12

A N C H O R  T R U C K

12.1 T E C H N I C A L

The Anchor truck iis a joint development between the South African Railways 
and Standard Car Truck Co. The truck consists of cast-steel Side frames 
and bolster arranged in a conventional manner, using a secondary spring . 
arrangement. It utilizes conventional brake rigging and the "Barber" 
snubbing device . The South African Railways' version is designed for,a 
"3-ft., 6-in. gauge and the trucks are scaled accordingly.

The unique feature of the design consists of diagonally placed anchors .which 
connect special adapters of diagonally opposite axle boxes. These anchors 
pass through existing openings in a conventional cast-steel bolster. An 
additional adapter is provided similar to conventional axle boxes used with 
primary spring arrangements (that goes over the conventional roller bearing 
adapter) which supports the side frames on two elastomer pads and provides 
a connection to the anchors. A  measure 1/2 in.) of controlled lateral 
motion is obtained by reaction of the elastomer pads in shear.

The diagonal anchors perform the function of stabilizing the truck to ground 
to control unstable hunting, but at the same time rdo not:' interfere with the 
natural tendency of profiled wheels to align themselves radially on a curved 
track. Ample clearance is provided in the longitudinal direction between the 
special adapters and the pedestal opening of the side frame to allow the axles
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to assume a radial position on all curves . The cross anchors must transmit 
the brake forces which tend to push the two wheel sets apart and to ensure 
that this does not result in unacceptably high stresses in the anchors 
adapters, ties are fitted between to two special adapters on the same axle.
The diagonal anchors are not steering devices. Steering is obtained entirely 
by the natural ability of profiled wheel sets to align themselves and the 
anchors do not interfere with this curving ability. An arrangement of the 
South African Railways’ version is shown in Figure 12-1.

12.2 FEASIBILITY

The South African Railways have about one hundred cars equipped with con
ventional trucks in unit train service transporting iron ore from the Northern 
Cape to the harbor at Port Elizabeth, a distance of about 600 miles (1,000 k m ) . 
Near Port Elizabeth, the line drops sharply from the inland plateau to sea 
level. Long downgrades of 1 in 80 and curves of 120 ft. to 150 ft. radius are 
encountered. The cars make the downgrade loaded and return empty.

The SAR has had an expensive problem with flange wear on this run and has
■ „ i ' •

found that after only nine round trips (12,000 mi.) the wheel contour needs to 
be restored by machining. They use multi-wear wheels which permit about 
three turnings.

They also investigated ride performance of the conventional three-piece 
truck and found that this truck would develop unstable hunting characteristics 
under loaded conditions at about 55 m p h  (92 km/h) and at 45 m p h  (75 km/h) 
when empty. This compares closely to findings with the same design truck, 
but of 4-ft. , 8-1/ 2 in. gauge in the United States.

The SAR conducted considerable investigation into the natural ability of a 
conical wheel set to negotiate a curved track in a pure rolling motion in the 
belief that if unconstrained wheel sets can be accomplished in a suspension



t

system, the wheel sets would tend to keep the axles at right angles to the 
track on tangent track and seek the radial position on curved traclc.

Early experiments indicated that their theory, as confirmed by numerous 
computer programs, was correct, but unstable hunting on tangent track 
continued to exist at about the same speeds. It was then decided to tie the 
axle boxes together diagonally in order to hold the side frames in tram 
to minimize unstable hunting. Further tests indicated that unstable hunting 
at speeds up to 80 m p h  (133 km/h) was eliminated.

The S A R  then equipped one car with trucks designed with the diagonal anchors 
for comparison with conventional three-piece trucks as well as comparison 
with several car :sjets of the UIC bogie (French).

After the same nine trips referred to above, the flange wear was not 
measurable on wheels in trucks with diagonal anchors. The car has now 
accumulated approximately 50,000 miles (83,500 km) and condition of lead 
wheels on the modified trucks indicates that the problem of excessive wheel 
flange wear has been virtually eliminated with this design.

The S A R  claim the following results for this design:

Stability of the modified trucks is-materially improved and 
unstable hunting is virtually eliminated
This improved stability is maintained at a fuil range of speeds 
and under varying load conditions
Wheel flange wear'is dramatically reduced

Test results indicate that in order to maintain this performance, it is 
important to keep wheel tread profiles constant during life of the vehicle as 
stability declines rapidly with wheel-worn-hollow conditions.
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Standard Car Truck Co. is testing the device in the United States 
under a 100-ton coal hopper car and results to date confirm findings of 
the South African tests. A  photograph of the S . C . T . C o . 100-ton truck 
now under test is shown in Figure 12-2.

•Tests run by South African Railways in Africa and by Standard Car Truck Co 
in the United States indicate that the design is feasible and will operate 
safely under the varying conditions of general freight car service.

12.3 SERVICE E X P E R I E N C E

The trucks are still in the test stage and other than the experimental proto
types referred to in Paragraph 12.2, have had no service experience.

12.4 AVAILABILITY

The trucks would be a proprietary item of Standard Car Truck Co. in 
the, United States and special items would be available from this company. 
Heavy castings (side frames and bolsters) would be available from all truck 
casting manufacturers in the same manner as existing "Barber" trucks.

12.5 COST F A C T O R S/
First cost of the South African design (3-ft.', 6 -in. gauge’) is estimated at 
approximately $1,200 per car set over a conventional three-piece design.
S.C.T. Co. estimate is about the same for a 4-ft., 8-1/2 in. gauge version.

Cost figures for maintenance experience are not available; however, if 
design goals are met as indicated by tests, then maintenance costs should 
be materially reduced.

It should be possible to arrive at reasonably accurate maintenance costs by 
application of formulae developed by the T D O P  Economic Study.
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A : load carrying side 
frames;

B ; bolster;
C  : wheelset;
D  : profiled wheel tread;

E : rubber sandwiches; 
F : axle box adaptor; 
G  : bolster springs;
H : centre pivot;
I : cross-anchor;

K : stay;
L : longitudinal clearance 

between adaptor and 
side fram e;

M : single brakes.

FIGURE 12-1
A N C H O R  T R U C K  A R R A N G E M E N T
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FIGURE 12-2 
' A N C H O R  TEST T R U C K  
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Section 13
C-PEP DEVICE

13.1 TECHNICAL
The name "C-PEP" is an acronym for "Center Plate Extension Pad" and 
identifies a development by Standard Car Truck Co. consisting of elastomeric 
. pads located immediately outboard of the car center plate. The shear 
characteristics of the pad develop a yaw spring/damper between the truck 
and car body, thus providing rotational control. Vertically, the pad's high 
spring rate gives an effective static and dynamic couple between the car 
body mass and truck suspension system.

The center plate; extension pad was originally marketed as a control for "rock 
and roll;" however, subsequent tests indicated that the device also had a 
material improvement on unstable hunting due to its shear characteristics 
on truck swivel. This result is similar to constant-contact side bearings.

C-PEP is a development for application to conventionally designed trucks, 
both as a modification to existing cars and as an application to conventional 
trucks applied to new equipment. Figure 13-1 is a photograph showing the 
relationship of the mating surfaces of the C-PEP pads to the side bearings 
and truck center plate. Figure. 13-2 shows the device in place.
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The pads are preloaded by the use of shims placed under them at assembly 
which results in pressure being applied immediately as the car reacts to an 
irregular truck action. Control of "rock and roll" is accomplished by the 
car sway compressing the C-PEP pads which activate the friction snubbers 
of the truck immediately, rather than after the normal side bearing closures 
when a dynamic force has been developed.

13.2 FEASIBILITY■T7- -■---:— :---- ' »
The manufacturer states that C-PEP requires;no post-application adjustment 
and is ."fail-safe." The device has been service tested on numerous railroads 
and has improved 70- and 100-ton car ride quality for the full range of equip
ment,, .from flatcars through high center of gravity, large box and hopper, cars

Approximately 300 C-PEP-equipped cars have been in service since-1967 a 
and none have had a reported derailment due to "rock and roll." Wheel wear 
is being monitored and evidence indicates increased wheel life in all cases .

All test, reports and service experiences have shown the device-to be entiriely 
feasible,.

13.3 SERVICE EXPERIENCE
C-PEP has been in service since 1967 and there have been over 25,000 cars 
so equipped placed in service since that date. Unit train trucks, inspected 
after approximately 500,000 miles of service, show a minimum of wear 
between bolster gibs and side frames. Side bearings and their contact plates 
show evidence of only light impacts. Service experience to date amounts to 
approximately 125 million miles without any serious problems developing.
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13.4 AVAILABILIT Y
The device is available from Standard Car Truck Co. Bolsters modified 
for the device are available from all regular suppliers of heavy castings 
and all.major car builders are equipped to apply C-PEP on a customer's 
order.

13.5 COST FACTORS
The C-PEP device costs approximately $650.00 per car set applied to 
existing'cars and approximately $210.00 per car set applied to cars as 
they are built. It is estimated that wheel life is improved approximately 
20 percent and center plate life is doubled. Wear on bolster gibs and 
other truck parts is also reduced.

Based on the best available records, it appears the elastomer pads last a 
minimum 500, 000 miles and with no measurable wear on the body bolster 
wear plate.
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FIGURE 13-1
C -PEP PADS - A R R A N G E M E N T
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FIGURE 13-2 
C-PEP PADS - IN P L A C E

1 3 - 5  ..



Section 14
■ ' AUSTRALIAN - 2CM TRUCK

14.1 TECHNICAL
This truck was developed by the Australian Public Transport Commission 
to meet conditions of track and terrain existing on the Australian Railway 
System. It was coded by the commission (and is now known) as the 2CM 
truck. ■ -

A low"-level version of the design was later produced and coded 2CN. This 
truck is similar to the 2CM, but has smaller wheels and lower center 
plate height®. , :

Specifications indicate capacity of the bogie to be "Load Limit at Rail -
38.2 tonne. "

Prior to introduction of the 2C M  truck, the conventional three-piece truck 
was used exclusively in Australia. It is still being used on most of their 
equipment and is operated up to speeds of 60 mph. They report extensive 
damage to goods in transit, to the track and to the vehicle. Also, they have 
experienced a high incidence of derailments and severe wear on truck com
ponents. The 2CM truck was development to overcome these problems. An 
assembled 2CM truck is shown in Figure 14-1 and the truck arrangement is 
illustrated in Figure 14-2.

The truck is made up of a one-piece, rigid-steel frame, consisting of two 
cast-steel side frames and two cast transoms welded together. The
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welded joints b'etween transoms and side frames are located adjacent to 
the side frames. A conventional truck bolster and center, plate ccomplete 
the arrangement.

The truck has dual suspension with both primary and secondary springs. 
The primary springs are arranged for a dual rate and the secondary 
springs are single rate.

The 2CM truck has a 14-inch-diameter center plate, 2-1/2 inches deep, 
and the 2CN has a 24-inch-diameter center plate. .

They use spring-loaded side bearings to provide an additional degree of 
rotational resistance necessary to prevent unstable hunting.

Braking is conventional, using inside, hanger-mounted brake beams.

14.2 FEASIBILITY
The design goals were to produce a truck that would have a derailment 
factor of safety equal to their passenger car trucks, materially reduce 
impact loads on tracks, provide an acceptable ride up to 80 mph, and 
require a minimum of maintenance.

Physical tests were conducted on the side frames and bolsters an<i they 
met our AAR requirements for freight car truck components. The com
plete frame structure was fatigue tested to 25 million cycles to simulate 
one year's service under extreme conditions.

Ride tests were conducted over a variety of track conditions at speeds in 
excess of 80 mph, with varying load conditions between empty and loaded, 
and the number of damaging impact forces between the wheel and track, 
when compared to a conventional three-piece truck under a similar car-,
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was reduced by 91.7 percent in the vertical direction and 88.4 percent 
in the lateral direction, when tested at 60 mph, according to the c o m 
mission's figures.

Test results and service experience to date indicate that the design is 
entirely feasible.

14.3 SER V I C E  E X P E R I E N C E

There are approximately 1,300 car sets of 2 C M  trucks in service on the 
Australian railroads with 2,350 on order. The first vehicles equipped 
with 2 C M  trucks have now completed 200,000 miles and the wheels have 
good profiles at this mileage. No problems have shown up in service and 
the Public Transport Commission considers that all design requirements 
have been achieved.

There are 200 car sets of 2C N  trucks on order, but no reports on service 
experience are, as yet, available.

14.4 AVAILABILITY

A major manufacturer of the 2 C M  truck in Australia is Vickers Ruwolt of 
Vickers Australia Ltd. in Waterloo, NSW ,  Australia. The truck is also 
manufactured in quantity by Comsteel (Commonwealth Steel Company Ltd.) 
of Waratah, Australia, and marketed under the n a m e  of their "Fast Freight 
80" truck. Trucks for test purposes would be available from either of 
these companies. There is nothing about the design that would preclude 
its being manufactured in the United States and a licensing arrangement 
could be consummated with the Australian Public Transport Commission.

14.5 C O S T  F A C T O R S

Manufacturers advise that "first cost" of the 2 C M  design is approximately 
50 percent higher than conventional three-piece trucks. Cost figures on 
the 2 C N  version are not available.

1 4 - 3



Their design criteria was aimed at 500,000 miles between truck overhauls 
and 200,000 miles between wheel turnings, but as the first cars have now 
completed 200,000 miles with wheels still having good profiles, it would 
appear that this criteria will be exceeded. The Australians are convinced 
that maintenance costs will be materially reduced, but are not prepared to 
furnish quantitative information in this regard.
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Section 15 . •
ROCKWELL EXPRESS TRUCK

15.1 TECHNICAL
The Rockwell Express Truck is a three-piece truck made up of two 
cast-steel side frames and a truck bolster arranged in a conventional 
manner. Its major feature is that it has two inboard transoms cast

i

integral with the side frames having spherical connecting bearings 
located diagonally in the transoms. When these transoms are connected 
together-by the bearings , the truck is held accurately in tram. Truck 
arrangement is shown in Figure 15-1 and 15-2.

The truck frame acts as a one-piece rigid frame in the horizontal 
plane but the spherical bearing arrangement allows the two side frames 
to rotate with respect to each other around an axis through a center line 
between the two connecting bearings . This allows each individual journal 
housing to displace vertically when the wheels encounter vertical mis
alignment in the rail. The transom and bearing are shown in Figure 15-3

Rockwell claims both a primary and secondary suspension for this design 
The "primary" suspension is between the journal bearings and truck 
frame and consists of elastomer sleeves mounted around the journal 
bearings. The sleeves are designed to provide a measure of vertical
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15.2 FEASIBILITY
Tests were run by the C&O-B &O in 1970 which compared ride qualities
of several design premium trucks. Their report On the ROOkiyell truck/
indicated that the vertical and lateral car body \dbratiOhai power trans
mitted By the Rockwell truck is substanfiadly feaudOa from conventional 
truck design levels of vibratibnal powers in Both the fOrciuisJ&Ud car body 
bendinf mode frequency ranges. The tranOmissibility of both vertical
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and lateral high -frequencyvibration was reduced approximately 20 percent 
by use of the elastomer pads af the journals. \

The Pacific Fruit Express Co. applied three car sets in May of 1966 for 
a comparison of various design premium trucks. Observatdnns of the 
trucks in service indicated that wheel flange wear.was reduced materially, 
indicating a stable performance.

In 1971, a joint SP-UP-PFE ride test was conducted on the various premium 
trucks.. Report on the Rockwell design indicated that unstable hunting was 
controlled. Lateral shocks were materially reduced but vertical control 
was not considered adequate.

All tests indicated the trucks to be stable laterally and safe to operate in 
general service. The design is considered entirely feasible< .

15.3 SERVICE. EXPERIENCE , /
The first application of a Rockwell Express truck was made to a KCS 
caboose in March 1964. These trucks have been in steady service since that 
time and performing in a satisfactory fashion. The following railroads have 
used or tested the truck on head end, caboose, unit train, and specialized 
freight service: KCS, Santa Fe, L&N, BN, C&O-B&O, Missouri-Kansas- 
Texas, RI, St. Louis-S’an Francisco, Penn Central, Canadian National, 
MoPac, P&LE, Southern and Trailer Train. Since 1964, there have been 
164 car sets placed in regular service or applied for test.

The three car sets applied by the PFE for test are, still in service and 
each has now accumulated approximately 350,000 miles. These trucks 
can be made available for examination.
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15.4 AVAILABILITY
The trucks have been supplied in the past by the Transportation Equipment 
Division of Rockwell International,Atchison, Kansas; however, this design . 
is no longer in production by Rockwell because the considerable premium 
price could not be justified by. the railroads that were considering improved 
trucks. Patterns are no longer available but the truck could probably be 
furnished should sufficient demand develop to justify production. Test 
trucks could be furnished by'PFE or others.

15.5 COST FACTORS
First cost of the Rockwell truck is approximately double that of conventional 
design. Casting the transoms integral with the side frames, machining 
the journal and transom bearing surfaces and providing spherical connecting 
bearings mandate a high cost.

Maintenance costs are materially reduced due to less wheel wear as well as 
less bolster to side frame and center plate wear. Service experience has 
shown that no serious maintenance problem has developed to date.
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FIGURE 15-1 .. 
ROCKWELL TRUCK
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FIGURE 15-3 
TRANSOM & BEARING
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Section 16
RAILMAC TRUCK

16.1 TECHNICAL
The Railmac truck is a design developed by the R. W. Mac Company of 
Crete, Illinois. It consists of "lateral absorbing springs" placed at an 
angle between the truck bolster and side frames together with "equalizer 
arms" that .connedt the two side frames together (as well as provide sup
port for the spring seat of the lateral springs). As additional features, 
they propose using replaceable gibs on the truck bolster and "wrap-around" 
column wear plates on the side frames. "Type 1" design utilizes lateral 
absorbing springs placed on an angle and "Type 2" places the extra spripgs 
in a vertical position for added load-carrying springs only. General 
arrangement of the Type 1 is shown in Figure 16-1 and Type 2 in Figure
16-2.

The device is intended for application to existing trucks by adding the 
special parts and to new trucks by having the spring seats and equalizer 
pockets cast integrally. All other parts of the truck are conventional. 
Figure 16-3 shows the Railmac parts assembled in the Type 1 configura
tion and Figure 16-4 gives an exploded view of all the parts. They also 
propose an additional support to the truck bolster consisting of double tie 
rods on the underside. These are shown in Figures 16-1 and 16-2.
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It is intended that the combination lateral-absorbing and load-carrying 
springs placed on an angle to the horizontal plane will provide a resistance 
and restoring force to lateral motion. The equalizer arms are to provide 
resistance and a restoring force to longitudinal movement of the side 
frames and, at the same time, allow rotation in relation to each other.

Use of the replaceable (and reversable) gibs on the truck bolster is 
expected to reduce maintenance cost by eliminating the need to restore 
gibs by welding and provide a quick> easy method of restoring gib clear

ance by replacing, or reversing, the gib shoes. This is accomplished 
by driving out the spring steel locking key from the holder and reversing 
(or replacing) the shoe. These shoes can be reversed, or replaced, on 

a repair track without dismantling the truck. The "wrap-around" column 

wear plates provide the other half of a replaceable wearing surface at the 
contact point of the bolster gibs (as well as the contact surface for the 

bolster control wedge). The wrap-around wear plates can only be applied 

to side frames with pockets cast integrally and cannot be applied to exist

ing frames. '

<*

The designer makes the following claims for the device:

• Retrofit applications can be made in railroad shops and 
can be. fitted to most designs of AAR-approved trucks.

• Angular added springing arrangement of Type 1 will, 
provide a measure of controlled lateral motion.

© Allows use of softer, lower rate springs to reduce 
rough riding problems.

• Truck equalizer arms will stabilize the truck and mini
mize unstable hunting as well as improve "curving 
ability." A leaf spring loaded, constant-contact side 
bearing (as shown in Figure 16-2) is also available . 
for further control of unstable hunting.
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Replaceable bolster gibs and "wrap-around" wear 
plates will materially reduce truck maintenance costs.

Truck bolster supports can be added to truck bolster 
designs that are prone to failure.

16.2 FEASIBILITY

A prototype truck has not been assembled and projected performance is 
based on calculations and observations of a scale model. These, obser

vations would indicate that the concept is probably feasible.

16.3 SERVICE EXPERIENCE

There has been no service experience with the complete, truck concept; 
however, there have been 525 car sets of the truck bolster supports 

applied and the manufacturer is in the process of applying- 20 car sets of 

the replacement bolster gibs for test purposes. No reports on these 

applications are yet available.

16 .4: AVAILABILITY

The device would be available from the R. W. Mac Company. The com

pany has indicated that they will supply all parts and hardware for appli

cation to one car set of test trucks and will supervise the installation. 
Other truck parts would be available from regular suppliers.,

16.5 COST FACTORS

Total cost for material and labor of the retrofit application to existing 
trucks is estirnated at approximately $1,200 per car set. Cost of adding 
the system to new trucks would be about $750. (

No figures are available on maintenance costs; however, should design 
goals be achieved, a significant reduction in overall maintenance should 
be expected.
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35,712 LBS AT SOLID 92,07G AT SOLlO

INTEGRAL CAS 
EQUALIZER A R M  POCKETS

T Y P E  O N E
LATERAL ABSORBING-LOAD CARRYING 
SPRINGS FOR SO, 70, 90,100, 125 OR 150 TON CARS 
WITH 33  *  3GU OR 38" D/A. WHEELS

DOUBLE ROD INTEGRAL 
CAST CAR SAFE TRUCK 
BOLSTER SUPPORT INSIDE END VIEW

, FIGURE 16-1
RAILMAC TRUCK ARRANGEMENT - TYPE I
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Section 17 

A L U S U I S S E  T R U C K

17.1 T E C H N I C A L  ,/ "'y ....

This truck was developed by Alusuisse A l u m i n u m  of Swiss A l u m i n u m  Ltd., 
Zurich, Switzerland. The development was first conceived for use by the 
Rhaetiari Railway of Switzerland in a one-meter gauge version. This rail
road operates through a very mountainous region with long, steep grades and 
extreme hazards of climate, including ground undulations due to freezing, 
ice formation and heavy snowfalls. The railroad has heavy traffic of petro
leum products in tank cars. They consider that when relatively long tank 
cars with high rigidity are used on mountain tracks with m a n y  sharp curves 
and frequent track unevenness due to ground ■undulations, precautions must 
be taken to ensure that sudden and undue removal of wheel load does not 
result in a derailment. . ' i '• s ,p , ’ . • ’ i <..

The Swiss designers concluded that because the car could not be readily 
designed with what they considered the necessary degree of "suppleness,1.1 
then the bogie itself had to be sufficiently supple. The Alusuisse design has 
no side frame in the accepted sense and meets this pliability requirement to 
a large extent.

The truck consists of two swing a r m s  pivotally attached to the ends of a 
truck bolster and supported by dual leaf springs, providing a "scissor" action.
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This arrangement of a one-meter gauge design is illustrated in Figure 17-1. 
A  model of the design in standard gauge has an extended frame for support 
of an outside brake b e a m  to form a clasp brake arrangement as shown m  

Figure 17-2. Major parts of the truck are m a d e  of alu m i n u m  to accomplish 
significant weight reduction. The aluminum bolster and swing a r m s  are 
shown in Figure 17-3.

A  dual rate spring arrangement is obtained by one spring supporting the car 
w h e n  empty or lightly loaded, with the other making contact at the ends as 
the car is loaded. This arrangement is seen m o r e  clearly in Figure 17-4.

The truck is center pivotal, utilizing a conventional European-type, dished 
center plate. It also has constant-contact friction side bearings located 
outboard approximately on line with the wheel treads * A  safety cable is 
provided to prevent collapse of the scissor arrangement in case of a broken 
spring.

The pivotal arrangement of the side frame wings allows independent vertical 
m o v e m e n t  of each wheel to conform to vertical irregularities in the track. 
The two swing a r m s  at each pair of wheels are linked together by a spring 
rod which forms a prolongation of the journals of the two swing arms.

A n  interesting characteristic of these trucks is the tendency of the truck 
wheel base to increase with increasing load. Because wheels on the outside 
rail of curves are usually m o r e  heavily loaded than on the inside rails the 
wheel sets undergo a self-adjusting m o v e m e n t  which allows the axles to seek 
a m o r e  radial position.

17.2 F E A S I B I L I T Y

Extensive tests were m a d e  in 1973 with an empty and loaded tank car on 
the "Bernina" line which has very severe curvature and grade conditions. 
The trucks we r e  fitted with strain gauges and accelerometers to analyze all
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parts of the truck. Their evaluation of the data confirmed a good correla
tion between actuil atid calctilated stresses. As a result of their extensive 
testing, Swiss engineers’have projected a life of 40 years for the aluminum 
components and they consider the running characteristics to be "very good" 
wh e n  compared to conventional European designs .

Trucks of the sa m e  design but of standard gauge were tested in 1971 at 
speeds up to 120 k m / h r  and s o m e  difficulties were encountered, particularly 
with the brake equipment. These tests were on the clasp brake type (Fig. .17-2) 
and reaction m o m e n t s  of the eight-shoe brake system resulted in undesirable 
pitching oscillations of the bolster. Road tests have been resumed, after 
modifications, at speeds up to 140 k m / h r  but results are not yet available.

17.3 S E R V I C E  E X P E R I E N C E

The truck has been manufactured in small quantities and used on a limited 
scale on the Swiss Federal Railways. The Swiss Railway system is now 
operating 11 tank cars with one-meter gauge Alusuisse trucks. One car,has 
been in service, since 1969 and the others since 1973.

17.4 A V A I L A B I L I T Y  .

This truck has been manufactured exclusively by Swiss A l u m i n u m  Ltd. of 
Zurich; however; there is nothing about the design that,would preclude its 
being manufactured in the United States and a licensing arrangement could, 
no doubt, be arranged.

17.5 , C O S T  F A C T O R S

N o  cost figures are as yet available; however, by nature of the design (which 
includes' considerable machining, double leaf springs, a multiplicity of parts, 
etc.), it would appear that first cost vould be greater than conventional trucks. 
Manufacturers, however, expect the cost to be comparable to conventional 
European-design trucks. ,

ri
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FIGURE 17-1
ALUSUISSE ALUMINUM TRUCK
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F I G U R E  17-2
T R U C K  A R R A N G E M E N T  - C L A S P  B R A K E S
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FIGURE 17-3
ALUMINUM TRUCK PARTS 
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Section 18

LIST T R U C K

18.1 T E C H N I C A L

This system, developed by M r . H. A. List of Railway Associates, Inc., 
is a "steering device" which consists of parts that tie the axle boxes 
together in such a manner as to allow the wheel sets to assume a radial 
position on curves and prevent lozenging on tangent track. A n  arrange
me n t  of this concept is shown in Figure 18-1.

It is planned initially to market a kit to retrofit existing roller bearing 
trucks for improved performance and reduced maintenance. It is also the 
intent to offer a similar modification of the standard three-piece truck for 
n e w  cars.

The m e c h a n i s m  ties together opposite axle boxes, which devices are, in 
turn, connected through one of the bolster openings as shown in Figure 18-2 
A n  elastomer pad is provided between the roller bearing adapter and roof 
of the side frame pedestal with adequate clearance longitudinally to allow 
wheel sets to m o v e  in seeking a radial position.

The inventor ma k e s  the following claims for the device:.

18-1



• Improves ride and safety 
0 Reduces maintenance

t
• Eliminates unstable hunting up to speeds of 100 m p h
• Negotiates curves up to 4 degrees without flange contact 

and on sharper curves materially reduces angle of attack
9 Prevents lozenging of truck framing
• Incorporates improved brake b e a m  alignment to minimize 

brake shoe flange wear

18.2 FEASIBILITY'

Tests have been run on prototypes of the List truck by the Lehigh Valley 
and Canadian National. Detailed reports on these tests are not available; 
however, the device operated safely and appears to be feasible.

18.3 S E R V I C E  E X P E R I E N C E

Other thah the service involved in the tests referred to in Paragraph 18.2, 
there has been no service experience on the arrangement.

18.4 A V A I L A B I L I T Y

There is nothing about the design that would preclude its being manufactured 
by any competent fabricator and it could be m a d e  available. Composition, 
characteristics, and quality of the elastomer* pads would need to be 
closely controlled.

18.5 C O S T  F A C T O R S

Precise first cost figures are not yet available. Computer studies and pre
liminary tests indicate that wheel wear and rail wear will be materially 
reduced and we a r  bn other truck parts should be less, resulting in reduced 
maintenance costs. Offsetting costs would be incurred by maintenance of the 
device and occasional replacement of elastomer pads.
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Section 19 

MISCELLANEOUS

19.1 S C O P E

There are several devices suggested by inventors that wish to have their 

ideas developed but have no backup data or test results. In some; cases, 

detailed information is not available owing to the proprietary nature of

their ideas. There are also some trucks that have been developed, but ....

later discontinued by their manufacturers owing to cost or other factors.
* • , 1 ’ ' / t 

It is the purpose of this section to give reference information on these : 

ideas or designs for record purposes and for possible future follow-up.

19.2 H. N. PATTON AND SHCR ASSOCIATES

This is a truck design, developed by Mr . H . N . Patton of Seattle, known 
as the "Mini-Trux III." The design consists of a rigid frame with primary 

springing. The major principal of the device is in the use' of rod-shaped 

elastomer springs.

M r. Patton has referred his idea to Ortner Freight Car Co. of Cincinnati, 
Ohio for development. Ortner has built one prototype, but due to proprie

tary nature of the development, further information is not available at this 
time. , • " \
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19.3 G E N E R A L  S T E E L  I N D U S T R I E S

General Steel developed and produced a p r e m i u m  freight car truck in 1961 
known as the GSI Aligned Truck. The major feature is an aligning device, 
similar to their passenger car trucks, to provide positive alignment. The 
truck is used by the Union Pacific and others in unit train service and 
proved to be successful. The U P  cars have been in use in a unit train coal 
m o v e m e n t  for about 10 years. There are 150 car sets on the Union Pacific, 
240 car sets on the Australian Railways and 387 car sets in service in the 
Union of South Africa. While a successful design, it was not used extensive
ly because of cost and its manufacture has been discontinued, for the 
present, by General Steel Industries.

General Steel Industries also has a licensing arrangement with Gloucester 
Railway Carriage Co. in England to produce an Americanized version of 
their "Chevron" truck. This design used elastomer springs arranged in a 
chevron pattern with the intent that the restoring force of the elastomer 
pads in that configuration would stabilize the truck.

Several prototype trucks were produced and tested. Tests on the Penn 
Central indicated a satisfactory performance; however, instrumented ride 
tests run by the Canadian Pacific and Pacific Fruit Express indicated that 
the device was unstable at high speeds. General Steel's analysis indicated 
that the problem was in composition of the elastomer pads and furnished 
n e w  pads for one car set of trucks retained by P F E .  The trucks have 
not been placed in service and are available for further testing, if desired.
N o  additional trucks have been produced.

19.4 G R A S C O ,  INC.

M r .  W .  A. Robertson, president of G R A S C O ,  Inc. of Greenwich, Connecticut, 
has proposed a development project for developing and testing his version 
of a freight car truck utilizing air springs. G R A S C O  is a successful sup
plier of air spring equipped bogies for highway trailers. M r .  Robertson
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has a finite design in mind for a freight car truck, but is not willing to 
disclose details without a formal agreement to build and test prototypes.

19.5 R A I L W A Y  P T Y .  , L T D .

M r .  E. A. Clifton of Cheltenham, Australia, has developed a device to
stabilize existing trucks that he calls an"Encon Bar." It consists of a
leaf spring mounted outboard of the side frame to stabilize the truck in 1
tram as well as provide a measure of controlled lateral motion. H e  is
negotiating with an American company to develop the device and additional
information is not available at this time.

19.6 D I S P E N S E R S  P T Y .  , L T D .

M r .  J. B. Mackaness of Dispensers Pty. , Ltd. in Australia has contacted 
T D O P  by letter indicating that they have a truck development for consi
deration in Phase II of the project. Due to the proprietary nature of his 
idea, he is unwilling to disclose detailed information at the present time 
but will m a k e  further contact at a later date.

19.7 E. H. W I L L E T S

M r .  Elwood H. Willets of Bay Shore, Long Island, has submitted a sketch 
which portrays his patented approach to a railway suspension system. It 
consists of an elastomer-cushioned, crossed-lever arrangement designed 
to hold the truck frame parallel vertically while providing restraint and 
cushioning. It uses elastomer load springs and elastomer-cushioned hubs 
at all lever pivot points.

The design provides for pivoting of the truck on a kingpin, but the load is 
taken directly on a low-friction elastomer side bearing. It utilizes elasto
m e r  pads and bushings at all load carrying points to provide "total shock 
isolation,las covered by M r .  Willets1 patent application.
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19.8 H Y D R A U L I C S  H O U D A I L  INDUSTRIES, INC.

M r .  A. G. French of Hydraulics Houdail contacted T D O P ,  submitting informa
tion, including brochures, on the various types of snubbers, (both friction and 
hydraulic) manufactured by his company together with an offer to w o r k  with 
T D O P  w h e n  the project begins its study of modifications of existing designs.

This company's line includes m a n y  different types of snubbers in a multiplicity 
of sizes that have been used successfully on various foreign and domestic 
passenger and rapid-transit cars. The data are on file.

19.9 T H R E E - B E A R I N G  W H E E L  S E T S

The possible use of wheel sets with one free wheel has been considered and 
tried from time to time over the years on several railroads. The concept has 
included m a n y  different methods to provide a differential between wheels and 
allow t hem to turn independently of each other.

The Canadian National m a d e  several tests of this concept by using conventional 
roller bearings on ends of the axle but with a third roller bearing between the 
wheel hub and axle in one wheel only of each pair. Their interest was due to a 
concern about excessive rail corrugation. Their severe problem with rail 
corrugation was thought to be the result of extreme loading coupled with ro
tating wheel slip on curves. Mr. Paul F. Giesking of National Steel Car 
Corporation, Hamilton, Canada, m a d e  a report on this problem at the 1969 
Dresser Engineering Conference. This report is included in the Technical 
Proceedings of the 1969 Conference published by Dresser Industries, Inc.

Results of Canadian National's investigation indicated reduced flange contact 
and wheel slip. O n  a 12° loop curve it was established that drawbar pull was 
reduced 30% on cars equipped with the free wheels. Their conclusion was that 
the concept warranted a m o r e  sophisticated investigation.
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S e y mour F. Johnson of Santa Barbara, California, has submitted information 
on his patented development of a "Free-Wheeling Railroad Axle." This 
design consists of a tubular axle tying the two wheels together and mounted 
over a solid axle that is equipped with conventional bearings. The a s s e m 
bly includes a roller bearing built into each wheel hub and provision for 
the wheels to rotate separately.

The advantage of this concept over a conventional bearing in one wheel hub
like that tested by Canadian National is that, due to the long lever ar m s  of i
the axles, high stress in the hub bearing from the overturning m o m e n t  on the
wheel is eliminated.

M r .  Johnson and Mr. Giesking exchanged information in regard to the con
cept and performance of a free-wheel-design truck.

■*

*
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